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Abstract 


This report is intended to serve as a user's manual to 
G. Godin's tidal current analysis and prediction computer programs. These 
programs have been revised along lines suggested by Godin and are consistent 
in their methodology and constituent information with the similarly revised 
tidal heights package. In addition to describing input and output of the 
programs, the report gives an outline of the methods used; a full 


presentation of which can be found in Godin [1972] and Foreman [1977]. 


Users who wish to receive updates of these programs and manual 
should send their names, addresses and type of computer used for 


implementation to the author. 
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Ls USE OF THE TIDAL CURRENTS ANALYSIS COMPUTER PROGRAM 


5 a General Description 


This program analyzes hourly current meter data for a given period 
of time. Current ellipse parameters and Greenwich phase lags are calculated 
via a least squares fit method coupled with nodal modulation, for only those 
constituents that can be resolved over the length of record. Unless 
specified otherwise, a standard data package of 69 constituents will be 
considered for inclusion in the analysis; however, up to 77 additional shallow 
water constituents can be requested. If the record length is such that 
certain important constituents are not included directly in the analysis, 
provision is made for inference of the current ellipse, and phase parameters, 
of these constituents from others. A suitable compensation for the smoothing 
effect that moving average filters may have had on the data prior to input to 
this program can be made, and a synthesis of hourly tidal current values, 
based on the analysis results and in the same units and format as the input, 
can be obtained during the same run. Gaps within the tidal record are 
permitted. 


a A Routines Required 


1) MAIN.........reads in some data, controls most of the output, and calls 
other routines. 


2) INPUT........reads in the hourly current data for the desired time period, 
and checks for errors. 


3) UCON.........chooses constituents to be included in the analysis via the 
Rayleigh criterion. 


4) SCFIT2.......finds the least squares fit to an equally spaced time series 
using sines and cosines of specified frequencies as fitting 
functions. 


5) VUF..........reads required information and calculates the nodal corrections 
for all constituents. 


6) INFER........reads required information and calculates the current ellipse 
and phase parameters of inferred constituents, as well as 
adjusting those of the constituent used for the inference. 


7) CHLSKY.......solves the symmetric positive definite matrix equation 
resulting from a linear least squares fit. 


8) CDAY.........returns the consecutive day number, from a specific origin, 
for any given date in the range 1901 to 1999, and vice versa. 


9) SCLUP........scales up the least squares fit results to compensate for 
pre-filtering. 


10) OUTPUT.......writes the hourly current data that has been constructed from 
analysis results, on to storage files. 


io Data Input 


For a computer run of the tidal currents analysis program, four 
files or devices are used for data input. File reference number 8 contains 
the tidal constituent information, file reference number 4 contains tidal 
station and analysis type details, and file reference numbers 10 and 11 
respectively contain the hourly north/south and east/west current components. 
A listing of the standard constituent information for file reference number 8, 
and a sample set of input for numbers 4, 10 and 11, are given in Appendices 
1 and 2 respectively. 


File reference number 8 expects four types of data: 


i) One card each for all the possible constituents, NAME, to be included in 
the analysis along with their frequencies, FREQ, in cycles/hour, and the 
constituent, KMPR, with which they should be compared under the Rayleigh 
criterion. The format used is (4X,A5,3X,F13.10,4X,A5). Unless NAME is 
specifically designated on logical unit 4 for inclusion, a blank data 
field for KMPR results in the constituent not being included in the 
analysis. A blank card terminates this data type. 


ii) Two cards specifying values for the astronomical arguments SO,HO,PO,ENPO, 
PPO,DS,DH,DP,DNP,DPP in the format (5F13.10). 


SO = mean longitude of the moon (cycles) at the reference time origin. 
HO = mean longitude of the sun (cycles) at the reference time origin. 
PO = mean longitude of the lunar perigee (cycles) at the reference 


time origin. 


ENPO = negative of the mean longitude of the ascending node (cycles) at 
the reference time origin. 


PPO = mean longitude of the solar perigee (perihelion) at the reference 
time origin. 


DS,DH,DP,DNP,DPP are their respective rates of change over a 365 day 
period at the reference time origin. 


fii) At least one card for all the main tidal constituents specifying their 
Doodson numbers and phase shift along with as many cards as are necessary 
for the satellite constituents. The first card for each such constituent 
is in the format (6X,A5,1X,613,F5.2,14) and contains the following 
information: 


KON 


constituent name, 
IIl,JJ,KK,LL,MM,NN = the six Doodson numbers for KON, 
SEMI 
NJ 


the phase correction for KON, 


the number of satellite constituents. 


A blank card terminates this data type. 


iv) 


i) 


If NJ > 0, information on the satellite constituents follows, three 
satellites per card, in the’ format (11X,3(313,F4.2,F7.4,1X,11,1X)). 
For each satellite the values read are: 


LDEL,MDEL,NDEL = the last three Doodson numbers of the main 
constituent subtracted from the last three Doodson 
numbers of the satellite constituent; 


PH = the phase correction of the satellite constituent 
relative to the phase of the main constituent; 


EE = the amplitude ratio of the satellite tidal potential 
to that of the main constituent; 


IR =] if the amplitude ratio has to be multiplied by the 
latitude correction factor for diurnal constituents, 


= 2 if the amplitude ratio has to be multiplied by the 
latitude correction factor for semidiurnal constituents, 


= otherwise if no correction is required to the amplitude 
ratio. 


One card specifying each of the shallow water constituents and the main 
constituents from which they are derived. The format is 
(6X,A5,11,2X,4(F5.2,A5,5X)) and the respective values read are: 

KON 


NJ 


the name of the shallow water constituent, 


the number of main constituents from which it is derived, 
COEF,KONCO= combination number and name of these main constituents. 


The end of these shallow water constituents is denoted by a blank card. 
File reference number 4 contains five types of data: 


One card for the variables RAYOPT,OBSFAC,ICHK,INDPR,NSTRP, in the format 
(FSG2) F2087 | SI5)e 


RAYOPT = Rayleigh criterion constant value if different from 1.0. 


OBSFAC = the scaling factor which will multiply the integer, hourly, 
current observations, in order to produce the desired units for 
the final, current ellipse, major and minor, semi-axis lengths. 
(e.g. if the hourly observations are in mm/sec and the final 
units are to be ft/sec, then this variable would be set to 
0.0032808). 


ICHK = 0 if the hourly current component data is to be checked for 
format errors, 


= otherwise if this checking is to be waived. 


INDPR = 1 if hourly current component predictions based on the analysis 
results, are to be calculated and written on to file reference 
numbers 12 and 13. If there is inference, this parameter value 
will also give the root mean square residual errors after 
inference adjustments have been made. 


0 if no such predictions are desired. 


the number of successive moving average filters that have been 
applied to the original current data. 


If NSTRP is greater than zero, then TIMINT and (LSTRP(I),I = 1,NSTRP) 
will be read on a following card, in the format (F10.5, 1015), and 
suitable amplitude corrections will be applied to compensate for the 
smoothing effect of these filters. 


NSTRP 


TIMINT = the sampling interval, in minutes, of the original unfiltered 
record. 


(LSTRP(J),J = 1,NSTRP) = the number of consecutive observations used in 
computing each of the NSTRP moving average filters. 
ii) One card for each possible inference pair. The format is 
(2(2X,A5,F13.10) ,4F10.3) and the respective values read are as follows. 


KONAN & SIGAN = the name and frequency (cycles/hour) of the analysed 
constituent to be used for the inference. 


KONIN & SIGIN 
RPL & RMIN 


the name and frequency of the inferred constituent. 


the respective ratios of KONIN to KONAN, for the 
positive and negative current amplitude components. 

The positive amplitude component is 0.5* (major semi- 
axis length + minor semi-axis length), and the negative 
amplitude component is 0.5* (major semi-axis length - 
minor semi-axis length). 


ZETAP & ZETAM = the respective positive and negative Greenwich phases 
for KONAN, minus those for KONIN. 


This inference information is terminated by a blank card. 


iii) One card for each shallow water constituent, other than those in the 
standard 69 constituent data package, to be considered for inclusion in 
the analysis. The Rayleigh comparison constituent is also required and 
the additional shallow water constituent must be found in data type 
i) of file reference number 8, but have a blank data field where the 
Rayleigh comparison constituent is expected. The format is (6X,A5,4X,A5) 
and a blank card is required to terminate data of this type. 


iv) One card in the format (2X,412,2X,412), specifying the following 
information on the period of the analysis: 


THHA,IDDA,IMMA,IYYA = hour, day, month and year of the beginning of the 
analysis (measured in time ITZONE of input data v)); 


IHHB,IDDB,IMMB,IYYB = hour, day, month and year of the end of the analysis 
period. 


v) One card in the format (5X5 141%, 3A6,A45A3, 1X; 212 13,72) containing the 
following information on the tidal station: 


KSTN = tidal station number, 
(NA(J) ,J=1,4) = tidal station name (22 characters maximum length) , 
ITZONE = 


time zone of the hourly observations, 


LAD, LAM = station latitude in degrees and minutes, 
LOD, LOM = station longitude in degrees and minutes. 


If no station latitude is specified, 50°N is assumed for the nodal 
modulation calculations. 


File reference numbers 10 and 11 respectively contain the north/south, 
and east/west hourly current components. Their input formats are 
identical, and they are read individually via subroutine INPUT. For 
convenience, this format has been made similar to that employed by the 
tidal heights analysis program; however, if an alternative method is 
preferable, subroutine INPUT and its reference calls may simply be 
replaced. 


Hourly data cards for each of the current components contain the 
following information, in the format (11,1X,15,7X,31I12,12A5). 


KOLI = 1 or 2 indicates whether this specific card is the 
first or second one for that day, 
= otherwise indicates a non-data card which is ignored. 
JSTN = tidal station number. 
LD, EM LY, = day, month and year of the heights on this card. 


(KARD(J) ,J=1,12) = the hourly observations in integer form. The final 
constituent major and minor semi-axis lengths are in 
units OBSFAC times those for the hourly observations. 
Missing values should be specified as a blank field 
or 99999. 


When KOLI = 1, the first hourly observation on the data card is 
assumed to be at 0100 hr, and when KOLI = 2, it is assumed to be at 
1300 hr. Since all Greenwich phase angles are relative to the time 
zone in which the hourly observations are specified, in order to avoid 
possible confusion when comparing phases for tidal stations in different 
zones, it is recommended that observations be recorded in Greenwich 
mean time. 


The hourly observation data cards need not begin and end so as to 
include exactly the analysis period. Subroutine INPUT ignores data 
outside this range. 


gee Output 


Four file reference numbers are used for the output of results from 
the tidal currents analysis program. File 6 is the line printer, 2 is a file 
that can be used for computer storage of the results, and 12 and 13 
respectively contain the north/south, and east/west, hourly current values 
constructed from the analysis results. 6 and 2 are required by all program 
runs, whereas the use of 12 and 13 is controlled by input variable INDPR. 


If no inference has been performed, the program will produce two 
pages of results on the line printer. The first of these gives the tidal 
station name, number, and geographic coordinates; the total number of possible 


hourly observations in the analysis period and the total number of hourly 
observations, excluding gaps, in the analysis period; the starting, middle 

and end points of the analysis period; the sampling interval of the original 
data and the filters applied, or an acknowledgement that the original data is 
assumed to be unfiltered; and the Rayleigh criterion parameter. It also lists 
the constituents included in the least squares fit; their frequencies in 
cycles per hour (although eight decimal places are given, depending on 
computer accuracy, less than this number may be significant); their cosine and 
sine coefficient values for the X(east/west) and Y(north/south) current 
components, along with their respective standard deviation estimates, all 
measured in units OBSFAC (input variable read on file reference number 4) 
times those for the hourly observations; and for each of the X and Y 
components, the average and standard deviation of the hourly observations, 

the root mean square residual error, and the matrix condition number. 


The second page repeats the tidal station and analysis period 
information, and specifies the time zone of the Greenwich phases, and if an 
inference, and/or scaling compensation for pre-filtering, have been done. 

It then follows with the list of constituents included in the analysis; 

their frequencies; their ellipse parameters: the major and minor semi-axis 
lengths (measured in the same units as the cosine and sine coefficients of 
the previous page), and the angle of inclination (measured in degrees 
counterclockwise from east); and the Greenwich phase angles (degrees) for the 
constitutent current vector and its positively and negatively rotating 
components. 


If inference has been performed in the analysis, then a third page 
of output is produced that, except for the addition of the inferred 
constituents and adjustments to those constituents used for the inference(s), 
is essentially the same as the second page. If hourly current values based 
on the analysis results are requested, this page also gives the root mean 
square residual errors after the inference adjustments have been made. 


Apart from the omission of some titles, the same information as 
the second (and third) page(s) of the line printer, is repeated on file number 
2. The list of constituent names, major and minor semi-axis lengths, angle 
of inclination, and the three Greenwich phase lags, begins on line 9 of this 
file, and is in the correct format for input to the tidal current prediction 
program, namely (4X,A5,13X,2F8.3,2F7.1). 


The north/south, and east/west hourly currents constructed from the 
analysis results, are written in the same format expected by subroutine INPUT. 
Values are specified only for the analysis period, including those intervals 
where there were gaps in the original record, and are in the same measurement 
units and scaling as the original data. 


Appendix 3 lists the final page of line printer output resulting 
from the input values of Appendix 2. 


lat Program Conversion, Storage, and Dimension Guidelines 


The tidal currents analysis source program and constituent data 
package described in this manual were tested on the UNIVAC 1106 computer 
installation at the Institute of Ocean Sciences, Patricia Bay. Although as 
much of the program as possible was written in basic ASCII FORTRAN, some 
changes will have to be made before it can be used on other installations. 
These may include: 


i) switching the numeric-character to integer conversion technique in 
subroutine INPUT from DECODE to a local equivalent, or eliminating the 
need for this conversion altogether. Were it not for the possibility 
that gaps within a record might be represented by a blank field rather 
than 99999 values, the hourly observations could be read in with I5 
rather than A5 format. If it were mandatory that all gaps be 
represented by 99999, then there would be no need to scan the character 
strings for blank fields, take the appropriate action, and then convert 
to integer equivalents via DECODE. 


ii) deleting some or all REAL*8 declaration statements. These are used 
either to permit alphanumeric strings longer than 4 characters (which 
is the ASCII FORTRAN single precision word length) to be read 
(e.g. constituent names and hourly observations are both read in A5 
format), or to gain computational precision in the average, standard 
deviation, and sine/cosine iteration formula calculations of subroutine 
SCFIT2. CDC installations should not require double precision variables 
for either of these cases because their single precision accuracy is 
about 1.5 times that for IBM and UNIVAC, and their single precision word 
length of six characters is the maximum alphanumeric string size 
required by this program. 


iii) altering the variable list structure for ENTRY statements and references 
to them. 


iv) changing some, or all, of the file reference, or device, numbers from 
their present values, in order to conform with local machine 
restrictions. 


v) replacing the intrinsic function INT, used in subroutine OUPUT, or 
defining a statement function by that name, if it does not have the 
following definition for your installation: 


INT(X) = SIGN(X)*N where N is the largest integer less than or 
equal to ABS(X). 


The program in its present form, requires approximately 6500 and 
79000 UNIVAC words, for the storage of its instructions, and arrays 
respectively. A large part of this is due to X,Y,XP and YP, the arrays of 
size 9000 each that store the hourly current observations and predictions; 
and AS, the 170 by 170 matrix resulting from the least squares fit for 
constituent component amplitudes and phases. If memory requirements are 
restrictive on a particular installation, array storage can be cut by 
reducing the dimension of X and Y in the main program to whatever is required 
for the proposed analysis period; by either similarly reducing XP and YP, or, 


if there are to be no predictions, setting their dimension to 2; and by 
storing only the upper triangle of AS (since it is symmetric) in a one 
dimensional array. A program version that has this latter storage change can 
be supplied upon request, however it will have somewhat slower processing 
times than the one described in this manual (see section 2.2.2 of Foreman 
[1977] for details). 


If additions are made to the standard constituent data package, 
the dimensions of several arrays may have to be altered. In the event of 
these or other changes, restrictions on the minimum dimension of all arrays 
are now given. 


Let 


M be the total number of possible constituents contained in the 
data package (at present 146); 


MU be the number of constituents considered for inclusion in the 
analysis (at present 69 + the number of additional shallow water 
constituents specifically designated for inclusion) ; 


MCON' be the number of main constituents in the standard data package 
(at present 45); 


MSAT be the sum of the total number of satellites for these main 
constituents and, the number of main constituents with no 
satellites (at present 162 + 8 for the constituent data package 
containing no third order satellites for both N2 and L2); 


and MSHAL be the sum for all shallow water constituents, of the number of 
_ main constituents from which each is derived (at present 251). 


Then in the main program, arrays NAME,FREQ, and KMPR should have 
minimum dimension M+1; arrays NAMEU , FU,CX,SX, CY,SY,ERCX, ERSX, ERCY ,ERSY, AP, AM, 
EPSP, and EPSM should have minimum dimension MU; arrays X,Y,XP, and YP should 
be large enough to contain the hourly current observations (including gaps) 
and predictions in the proposed analysis period (they are atpresent set for 
a maximum of 375 days); array LSTRP should be at least as large as the number 
of successive moving average filters that were applied to the original 
current record (at present this is set to 10); and double precision array NA 
should be large enough to hold the number of characters in the tidal station 
mame (at present 22 characters are expected and the array dimension is 4). 


In subroutines SCLUP and UCON, all arrays are passed through the 
argument list from the main program, and thus need only be dimensioned 2. 


In subroutine CDAY, arrays NDP and NDM should have minimum 
dimension 12. 


In subroutine SCFIT2, arrays X,XP,F,C,S,ERC, and ERS are passed 
in the argument list from the main program and so need only be dimensioned 
2; array A should have minimum dimension 2*MU-1 by 2*MU-1; arrays CW,SW, 
RHSC, and RHSS should have minimum dimension MU; and array RHS should have 
minimum dimension 2*MU-1. AC and AS should have the same first dimension 
as A and care should be taken that through their equivalence relationships, 
neither AC and AS, nor RHSC and RHSS overlap. 


In subroutine CHLSKY, because arrays A and F are passed in the 
argument list from SCFIT2, the first dimension for A must be the same as 
in SCFIT2, and its second dimension, along with the dimension of F, need 
only be 2. 


In subroutine VUF, arrays KON and NJ should have minimum dimension 
Mtl; arrays VU and F should have minimum dimension M; arrays II,JJ,KK,LL,MM, 
NN,and SEMI should have minimum dimension MCONM+1; arrays EE,LDEL,MDEL,NDEL, 
IR,and PH should have minimum dimension MSAT; and arrays KONCO and CDEF 
should have minimum dimension MSHAL+4. 


In subroutine INFER, array KON is passed in the argument list from 
the main program and so need only be dimensioned 2; and arrays KONAN,SIGAN, 
KONIN,SIGIN,RPL,RMIN, ZETAP, and ZETAM can at present accommodate a maximum of 
9 inferred constituents. 


In subroutine INPUT, array Z is passed in the argument list from 
the main program and so need only be dimensioned 2; and arrays KARD and LIHT 
should have a minimum dimension of 12. 


In subroutine OUTPUT, arrays XP and YP are passed in the argument 
list from the main program and so need only be dimensioned 2; array MONTH 
should have minimum dimension 12; and arrays ICEW and ICNS should have 
minimum dimension 24. 


10 


2 TIDAL CURRENTS ANALYSIS PROGRAM DETAILS 


Zé Representation of Tidal Currents 


The following presentation is an amalgamation of those found in 
Godin [1972, 1976], the unpublished notes of J. Taylor on Godin's method 
and the associated computer program, and Henry and Foreman [1977]. 


It is customary in tidal observations to measure the vertical 
displacement or ‘elevation' of the water surface and the horizontal velocity 
or 'current' at a specified depth. The oscillatory portions of these 
quantities which can be ascribed to astronomical origins will be referred to, 
respectively, as tidal heights and tidal currents*. 


The decomposition of current observations into north/south and 
east/west components (where the northern and eastern directions are positive), 
as is required by this program, is a traditional convenience lending itself 
to complex variable analysis. The choice of another set of rectangular 
coordinates would be equally justifiable as long as the positive imaginary 
axis, Y, is 90° counterclockwise from the positive real Heid sate Li Le 
condition is satisfied in our case by setting the north/south components as 
the imaginary parts, and the east/west components as the real parts, of a 
complex signal Z(t). 


Assuming that each of the current components is comprised of an 
Ua ons constituent, and tidal constituents occurring at the frequencies 
ale (cycles/hr) for j = 1..M, then the complex signal Z(t) can be expressed 
as: 


M M 
Z(t) = Xo(t) + ies prec BL + IfyeCrye+ (ck es a ee 


Setting CX.=X. cos2md, A SX j= Xjsin2n$, CY. ede’ ae tag and SY. “Yjsin27r0., 
this afonat cnn be ey initially as: J 


Z(t) = Xo(t) + < [CX,cos2no ,t + SX,sin2n0,t] 
jek aed j j 


M 
+ if ¥0(t) + ) [CY .cos2tTo,t + SY ,sin2no,t]} 
j=. J J J 


and after some algebra as: 


M 
Z(t) = Xo(t) + i¥o(t) + ) { tccx,+8¥,) + i(CY,-SX,)] exp(2nio,t) 
jel Te ae) j 


+ [(CX,-S¥,) + i(CY,+8X,)] exp(-2nio ,t)} |W Se 


* 
Godin [1972, p.145] used 'tidal stream’ to indicate what is here termed 'tidal 
current' 


LL 


Dropping the constituent numbering suffix j and setting 


2 Pe Me 2 
+ CX+SY ses - CX-SY pas 
a= (BH + S11, 2-1 Die. 
+ =SX 2 CY+SX 
oo arctan(S—=s) » ande = arctan (75— Sy)? 


the tidal currents contribution for any constituent is then seen to be 


pt es = re. 
Z(t) Z(t) +°Z) (t)ic a ieee 4+ Dake) + a exp(ie -2Tiot) 


Ey] wend +a =i ees 8) exch) + re -a ~)sin((= 


exp [i(= Sy 42 nat)- 


Examination of the first of aay expressions reveals that this 
contribution consists of two vectors, 7 (t) and Z(t), each rotating at the 
angular speed of o cycles per hour. The former vector has length a‘, rotates 
counterclockwise, and is at e+ radians counterclockwise from the positive X 
(east/west) axis at time t=0; while the latter has length a’, rotates 
clockwise, and is at «7 radians counterclockwise from the positive X axis at 
t=0 (see Figures 1(i) and 1(ii)). The net rotational effect is that the 
composite vector Z(t) moves counterclockwise if at>a~, clockwise if at<a™, 
and linearly if a‘=a’. From the second expression, it is seen that over a 
time period of 1/o hours, the path of the composite vector traces out an 
ellipse (or a line segment, in the degenerate case when at=a~) whose 
respective major and minor semi axis lengths are atta and at-a-, and whose 
angle of inclination from the positive X axis is (et+te )/2 radians. 


As an aid to understanding the development and meaning of Greenwich 
phases for tidal currents, it is convenient to extend the concept of 
fictitious stars sometimes used in tidal elevation theory. Instead of 
regarding each tidal constituent as the result of a particular component in 
the tidal potential, we suppose that each pair of rotating vectors z* and “sae 
is attributable to two fictitious stars which move counterclockwise and 
clockwise respectively, at the same speed as the constituent in question, 
around the periphery of a ‘celestial disk' tangential to the earth at the 
measurement site. We suppose also that at time to, the angular position of 
the counterclockwise rotating star, st, the star responsible for Zt, is 
V(to) radians counterclockwise from the positive X (east) axis, where V(t.) is 
the same astronomical argument, relative to Greenwich as occurs for this 
constituent in the tidal potential (Foreman [1977,p.41]). Similarly at the 
same time, the angular position of the clockwise rotating star, S , is assumed 
to be at V(to) radians clockwise from the positive X axis (see i IT Ge si Gs Sg Ne 
As a consequence, the constant phase angles gt and g , by which S* and S” lead 
(or lag) the respective vectors z+ and Z , can be termed Greenwich phases and 
are defined by 


+ 
% = Vito) a 


V(to) +e. 


& 


2 
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As was previously mentioned, provided that the complex variable 
condition is satisfied, the choice of a rectangular coordinate system for the 
original current measurements is arbitrary. Since all angles thus far have 
been specified with respective to the east/west axis, there is a corresponding 
arbitrariness in the phases of Zt and Z~. One aim of Godin's analysis is 
to obtain invariant phases for these vectors by referring angular measurements 
to a major semi-axis of the constituent ellipse. In order to do this he 
employs the construction shown in Figure l(iv), in which the major semi-axis 
OA of the constituent ellipse is used as the reference axis. 


In particular, two different fictitious stars, mt and oe are now 
visualized, similar to st and S7 respectively, except that their angular 
positions at t=0 are V(t.) radians from OA in the appropriate directions. 

This approach has the advantage that the phase of both rotating vectors 
relative to their respective stars, can now be expressed as a single Greenwich 
phase angle g, where 


Ete 
g = V(to) - (otat Ds 


Since, from the definitions of the fictitious stars =), 57%, a and £ , the 


astronomical argument V(t.) is identical in all the Greenwich phase 
expressions, g can be calculated terms of g and g as 
ti te = 


oe Sarere ees 
2 


Interpreted physically, g can be viewed as the interval by which the instant 
of maximum current (when Z+ and Z~ coincide along OA) lags the simultaneous 
transit of the fictitious stars, mt and ou @at OA. 


Unfortunately, the factor 2 in the denominators of the expressions 
for g and 0 can introduce an ambiguity of 180° (= 7 radians), since any of the 
angles et, e7, gt or g can be altered by 360° without changing the 
representation of the original current. In the present revised computer 
program version, this ambiguity is avoided by imposing the condition that the 
northern major semi-axis of the constituent always be used as the reference 
axis. This condition is expressed through the formula 


+ -_ 
So mod(180°) ,* 


and is illustrated in Figure 2 with the two basically different configurations 
that can occur. It is equivalent (see Henry and Foreman [1977, Appendix 1]) 
to the condition imposed in earlier programs, namely 


0 < g -gt < 360°, 


* 
The notation ¢mod(N°) indicates that a suitable integer multiple of N is 
added to or subtracted from ¢ to bring it into the range O<¢<N°. 
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from which 0 was calculated as (g7-egt) /2 and g as (g7~+gt) /2. 


Figures 3 and 4 show separately, the angular relationships for 
the two rotating vectors Z" and Z in cases (i) and (ii) respectively of 
Figure 2. The following formulae for et and g~, and the first one specified 
for g, are used in the present computer program. 


gt = V(te) - e* mod(360°), 
g = V(to) + € mod(360°), 
g = gt + © mod(360°) = V(to) - uae. [ mod (360°) 


g - © mod(360°) = V(t.) + et - 0 mod(360°) 


The appearance of 0 in the final expressions for g indicates that 
if the southern major semi-axis OB should be chosen as reference axis, the 
consequent change of 180° in © produces a similar change in g. This, for 
example, may occur when comparing the phases, obtained via two analyses at 
the same tidal station but over different time periods, for a constituent, 
such as Kl in Appendix 3, whose angle of inclination is near 0° in one case 
and near 180° in the other. As Godin notes [1976, p.5] though, such a change 
of the major semi-axis is only in the representation of the constituent 
ellipse; the ellipse itself is not affected. 


From Figures 3 and 4, it can be seen that the maximum current 
(in the sense that z+ and Z~ coincide on OA), occurs at times 


° 
fap Ree eae 2002 latch ee Bay 


oO 


relative to t=to. 


Paes The Analysis Solution 


Many of the techniques used in the analysis of tidal currents are 
the same as those for tidal heights. Rather than repeating here a discussion 
on topics such as the standard constituent data package (listed in Appendix 1), 
the formation and solution of the least squares matrices, and the calculations 
of astronomical and nodal modulation variables, I refer you to the tidal 
heights analysis manual, Foreman [1977], for details. Instead, a brief 
description will be given of the steps followed by this analysis program, and 
references to where method or calculation, details can be found. In order of 
operation, these steps are as follows. 


1. Reading all the input parameters, the tidal constituent data package and 
the north/south, and east/west current components for the proposed analysis 
period. 


2. Calculation of the middle hour, t,, of the analysis period. 


3. Calculation at time t,, of the nodal modulation correction factors f and u, 
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and the astronomical arguments V, for all the constituents in the standard 
data package. Both the data package, and the subroutine that calculates 
these values, are identical to those used in the tidal heights analysis 


program. 


Determination via the Rayleigh criterion, of the constituents to be used 
in the least squares fits. This criterion, and the list of prospective 
candidates and their comparison constituents, are again identical to those 
of the tidal heights method. Tables showing the order of constituent 
selection, as a function of analysis period length, and in accordance 

with the Rayleigh criterion, are given in Foreman [1977, pages 19-22]. 


Construction and solution relative to time tm, of the least squares matrices 
for each of the X (east/west), and Y (north/south), current components. 
Except for the additional feature of being able to calculate hourly 
predictions based on the results of the foregoing analysis, and to 
recalculate the root mean square residual error; the subroutine employed 
here is identical to the one for tidal heights. Hence those output 
variables which give details of the fit, such as error estimates, average, 
standard deviation, matrix condition number and root mean square residual 
error; will have been calculated in the same manner. The primary outputs 
however are the arrays CX, SX, CY and SY, which are described in section 
2.1; and, if there is to be no inference, the predicted hourly component 
currents upon request. 


Writing the preceding preliminary results on the line printer. 


If so requested, scaling the CX, SX, CY, and SY values to compensate for 
the application of moving average filters to the current observations 
prior to submission for analysis. Section 2.3 has details of this 
calculation. 


Conversion of the preliminary results into polar coordinates; i.e. 
calculation of the parameters ar, a, € and e as is described in 
section -2)..1). 


Inference of the au a, €* and © values for those designated constituents 


not included in the least squares fit, and the adjustment of these values 
for those constituents used for the inference(s). Section 2.4 has details 
of this operation. 


Calculation, in accordance with the formulae of section 2.1 and including 
nodal modulation correction factors and astronomical arguments, of the 
following ellipse and Greenwich phase parameters: major and minor semi- 
axis lengths, angle of inclination, gt, g , and g. Note that when the 
nodal modulation amplitude and phase corrections are included in these 
formulae, at, a-, and V(to) respectively become at/f(t.), a-/f(to), and 
V(to) =} u(ta) ° 


If there has been inference, calculation, upon request, of the hourly 
predicted component currents based on least Squares and inference results. 
Any scaling that may have been done to compensate for pre-filtering must 
initially be reversed though, so that the predicted values will have the 
Same scaling as the original input data, 


Writing all final results without (and with) inference on the line printer 
and permanent storage file; and, the hourly component predictions, if so 
requested, on to their files. 
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243 Scaling Compensations for Pre-Filtering 


If the sampling interval of data obtained from a current meter 
is other than one hour, Godin [1972, p.149] recommends that the data be 
filtered, and the hourly values extracted, before submission to the tidal 
currents analysis program. Such an operation will eliminate short period 
fluctuations that are related to turbulence, and of no relevance to tidal 
analysis. In particular he suggests that if the original data was sampled 
at n minute intervals, and 60/n is integer valued, say No» then the 
sequence of An,*An,*Ano+, moving average be applied if no is an even number, 
and the sequence Ano*Ang+1*Ano+t1» if ny is odd. 


The definition of the moving average filter A, is as follows. 
Suppose that the original time series of observations is {z,}, k=l...m, 
where all the observations are equally spaced in time and m?n. Then the 
application of A, results in replacing the former sequence with {zi}, k=1... 
m-n+l1 where 


k+n-1 


i 
A a rt sbasPa ° 


Assuming that the kth element of the original sequence was recorded at time 
(k-1)At, then in the new sequence it will be at time [k-1+(n-1)/2]At. Hence 
not only has there been a loss of n-1 members from the sequence, but a shift 
of (n-1)At/2 for the times of corresponding elements. This latter point 
implies that if n is an even number, and the original record included 
observations on the hour, the filtered record would not have hourly values. 
Thus a second A, filter applied to the results of the first, is needed to 
bring the observation times back into correspondence with those of the original 
record, and so enable the extraction of hourly values. For example, if the 
original record has At=15 minutes and the first observation is at 1:00 a.m., 
then after one pass with an Ay filter, the first observation would be at 
1:22:30 a.m., and after a second pass at 1:45 a.m., At still being 15 minutes. 


When there is a sequence of three filters, the second one is 
applied to the results of the first, and the third to the results of the 
second. In particular, the application of An*Ayn*A,4; requires at least 3n-1l 
consecutive observations in the original time series, and results in a loss 
of 3n-2 observations, and a shift in time of (3n-2)At/2. 


Unfortunately though, the application of moving average filters 
will affect the entire spectrum of the observations, not solely the high 
frequency components that we may wish to remove. The nature of this influence 
is calculated by Godin [1972, p.54] and summarized as follows. 


Given the sequence of numbers {f,}, k=0,+1,+2,...(); and the set 
of observations {z(jAt)}, j=0,+1,+2,...3; their convolution is defined to be the 
sequence 


{zg (4at)} = {J feet -k)ae)} 
k=—-0 


i, +3, #2,..4f the sequence is finite and contains an even number of 
elements. 
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If F(o) = ) fx exp (-27ikAto) is the spectrum of the sequence {f,}, then 


=—0co 


Z(o), the spectrum of the convoluted values is related to Z(o), the spectrum 
of the original observations, via the equation Z°(o) = F(o) Z(c). Hence a 
convolution in time is equivalent to a multiplication in frequency. 


Now the moving average filter A, can be defined in terms of a 
convolution by assigning the following values to the sequence {f,}: 


fj, = = if -(n-1)/2 ¢ k < (n-1)/2 
n 


0 otherwise, 


where k = 0,+1,+2,...if n is an odd number, and k = +h, 43,42, ... if n is even. 
And, making use of the identity 


ny sin (PIZPO* x) exp (1 EL Pay x) 
) exp (ikx) = > 
pentte sin %) 


its spectrum, F,(0), is calculated as 


(n-1)/2 
+ exp (-27ikAto) 
k = -(n-1)/2 


Fy (0) 


sin (ntAto) 
n sin (mAto). 


Hence one pass of the moving average filter A, will have the effect of 
multiplying the response at frequency o in the original record, by F,(o).- 

And since it follows that the application of three successive moving average 
filters, An*A,*An4+1 > results in a net factor of Fn(o) °F (0) *Fi4y (9), the 
scaling compensation required to obtain the amplitude response of the original 
data at frequency o, is 1/ (Fy (0) *Fy(o)*Fi44(0)). 


Zia Inference 


If the length of a specific tidal record is such that certain 
important constituents will not be included directly in the analysis, 
provision is made via the input on file reference number 4, to include these 
constituents indirectly by inferring their major and minor semi-axis lengths, 
and Greenwich phase lags, from neighbouring constituents that are included. 

If suitable amplitude ratios and phase differences can be specified, 
inference has the effect of Significantly reducing any periodic behaviour in 
the ellipse parameters, and phases, of the constituent used for the inference. 
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This is due to the removal of interaction from the neighbouring inferred 
constitutent. If it so happens that a constitutent specified for inference 
is included directly in the analysis, the program will ignore the inference 
calculations. 


The amplitude ratios and phase differences required for inference 
calculations should be obtained empirically from the results of longer 
analyses of data at the same or surrounding stations. Tidal current values 
are preferable, but tidal heights results may be used as input by setting 
each of the two amplitude ratios, and the two phase differences, equal to 
the respective values obtained from the tidal heights analysis. However, 
Godin [1972, p. 212] warns that the latter technique may fail in the vicinity 
of an amphidromic point. 


If the results of a previous tidal currents analysis are used for 
calculating the inference variables, and it is decided that the two phase 
differences should be set equal, namely to the difference in the g values, 
care should be taken to ensure that the angles of inclination of the two 
constituent ellipses are reasonably close. If their difference is about 
180°, then one value and its corresponding Greenwich phase g should be 
altered by 180° before calculating the inference phase difference. If this 
is not done, the subsequent inference adjustments will not have the proper 
relationship between the constituents, and it may well happen that the root 
mean square residual error after inference, is higher than before; that is, 
inference has not improved the fit. 


The actual adjustments are as follows. Assume that the 
constituent with frequency oy» is to be inferred from the constituent with 
frequency 0),, and that the latters contribution, after conversion of the 
least squares fit results into polar coordinates (and before nodal modulation), 
was found to be 


+ + ~ ~ 
a, EXPieg ee 2TONL) | chr agkexD (Le. = 12m) )). 


And define the following variables for the constituents with frequencies 
0, and op respectively: 


VU; ,VU5 = the astronomical argument + nodal modulation phase 
correction; 


Teas ean the Greenwich phase lags for the counterclockwise and 
clockwise rotating component vectors; 
+ -—- + = ; 
a, ,a] ,a2 ,a2 = the amplitudes of the counterclockwise and clockwise 
rotating component vectors after inference, but before 
nodal modulation; 


fysfo = the nodal modulation amplitude correction factors; 
roy Viney Oaae ae the amplitudes of the counterclockwise and clockwise 


rotating component vectors after both inference, and 
nodal modulation; 


es 


a aks Caer = the initial phases of the counterclockwise and clockwise 
rotating component vectors. 


Then upon setting rr ,tr, and & to be the respective variables RPL, RMIN, 
ZETAP, and ZETAM, that are read from file reference number 4, the following 
relationships can be seen: 


ia] 
It 


ree (ap! £9) /Layt ft) 9 


= A> /A) (ap £1)/(a, fo), 


4 
I 


ROE me + 
600% 81.782) =) NUj-e, -Wotea., 


C = 81 -g2. WU,+e, -Wy-en , 


Letting A = 02-0), the objective of inference can be stated as decomposing 
the signal found at frequency 0), into 


+ Pistehis s , = ae : A Sigur 
a, exp(ie) +2nio,t) + a, exp(ie, -2mid, t) + ay exp (ie, +27io,t) + 


ap exp(ie, -2mioot) 


exp (2mio)t) [a; exp(ie,*) + ap exp (ie, +2niAt) ] 


+ exp(-2mio,t)[a, exp(ie ) + ap exp(ie> -2niAt) ] 
+ + f 
= a, exp(ie, +2nio yt) [142 (S*) exp (4 (Wo-Vu) +2" 42mAt))] 
il 
fa x ait Es 
tT a3 exp(ic, —2710 fe) [l+r (FP exp (4 (VU -W 2-2 -27At)) ] 


Since the constituent with frequency 02 was not chosen for inclusion 
in the least squares analysis, N- |A|<RAY, where N is the analysis period 
length in hours, and RAY is the Rayleigh criteria constant (usually 1.0). 
Assuming in general that Ne A| is small, good approximations to 
exp (i(VU2-W}+¢7+427At) ) and exp (i(VU)-VUn-27-2nAt)), are their average 
values over the analysis interval [-N/2, N/2], namely, 


[exp (4 (VUp-VU,+2"))sin(mAN)]/ (AN), and 


[exp (i(VU)-VUa-c")) sin(nAN) ]/ (AN) respectively. 


Setting 
+ + f2 + 
T =1+ fr FP exp (4 (VUn-VU, +z ))sin(mAN) ]/(nAN) , 
a ee i a 
and! bgt” bene: (exp (4 (VU)-WWp~r ))sin(nAN) ]/(nAN) , 
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the equation relating the tidal signals before and after inference is then, 
a, exp (ieg +2icj t) + a, exp(ieg -2mio;t) = a, exp (ie, +2ig,t)T* 
+ a, exp(ie, -21io,t)T 
Regrouping similar terms in o,t, this becomes 
exp (2mio;t) [a, exp(ie,’) = a) exp (ie, )T'] + 
exp(-2nio,t)[a, exp(ie, ) ~a, exp(ie, )T ] = 0 


Now in order to draw some conclusions from this last equation, let 
us re-express it in the simpler form 


exp (it) (wtix) + exp(-it) (ytiz) = 0. 
Expanding and collecting real and imaginary parts here yields 


(wty)cos(t) + (z-x)sin(t) = 0, 


and (x+z)cos(t) + (w-y)sin(t) 0. 


Since these equations must hold for all t, it follows that 
wty = z-x = x+z = w-y = 0. Hencew=x=y=2z2z==0. 


Therefore, setting 


a, exp(ieg’) sola ye, gale bd ai 
a, exp(ie,") =w, + ix), 
a, exp(ie, ) So pA Riaaite Car 
a, exp(ie, ) = y4i+ i271, 
Tt =e 1 1d. 
ce ="o + 1h |. 


and applying the result of the simplified equation to the last inference 
equation, gives 


Wo . w ic + x d 


0, 


It 
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a Yo + yp +04 


Zp, “A Sec ye 0. 


Solving these simultaneous equations for w,, xX], y, and 2, yields 


w1 = (woc + x5d)/(c7+ d?), 
X1 = (oC - Wod)/(c*+ d?), 
yi = (yoe*t zon)/ (aetin 

and Zz) = (258 - Yoh)/(g7+ h?). 


Reconstructing these results into polar coordinate form then gives the 
following adjusted values for the constituent used for inference: 


aD bg it TOE 
= tes w+ rane 


eve = arctan(x,/w)), 
af) Vy, 7+ zi", 
and €) = arctan(z)/y)). 


And finally, making use of the inference assumptions yields the following 
values for the inferred constituent: 


+ + 
ray (fo/f1) —, 


ie) 
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and Eo = —t +e, -VUp+VU}. 
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3. USE OF THE TIDAL CURRENTS PREDICTION COMPUTER PROGRAM 


2 foe! General Description 


This program produces tidal current values at a given location for 
a specified period of time. For each of the tidal constituents to be used 
in the prediction, the Greenwich phase lag, and the current ellipse major 
and minor semi-axis lengths and angle of inclination, are required as input. 
Output can either be the times, magnitudes, and directions of all maximum 
and minimum currents; or equally spaced values expressed in the form of 
north/south and east/west components, or vector magnitudes and directions. 


Bee Routines Required 


1) MAIN .... reads in tidal station and time period information, 
ellipse parameters, and Greenwich phases of constituents 
to be used in the prediction and calculates the desired 
tidal currents. 


2) SLOPE ... calculates for a specific time, the current vector 
north/south and east/west components, and the derivative 
of the magnitude squared. 


3) ASTRO ... reads the standard constituent data package and calculates 
the frequencies, astronomical arguments, and nodal 
corrections for all constituents. 


4) PUT ..... controls the output for maximum-minimum predictions. 
5) CPUT .... controls the output for equally spaced predictions. 


6) CDAY .... returns the consecutive day number from a specific origin 
for any given date in the range 1901 to 1999, and vice 
versa. 


| Data Input 


All input data required by the tidal currents prediction program is 
read from file reference number 8. A sample set is given in Appendix 4. 
Although data types i), ii) and iii) are identical to types ii), iii) and iv) 
expected on file reference number 8 by the analysis program, for completeness 
they are repeated here. 


i) Two cards specifying values for the astronomical arguments SO, HO, PO, 
ENPO, PPO, DS, DH, De, DNP, DPP in the format (5F13.10). 
SO = mean longitude of the moon (cycles) at the reference time origin. 
HO = mean longitude of the sun (cycles) at the reference time origin. 
PO 


mean longitude of the lunar perigee (cycles) at the reference time 
origin. 


ENPO 


negative at the mean longitude of the ascending node (cycles) at 
the reference time origin. 
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PPO = mean longitude of the solar perigee (perihelion) at the 
reference time origin. 


DS, DH, DP, DNP, DPP are their respective rates of change over a 365 day 
period at the reference time origin. 


ii) At least one card for all the main tidal constituents specifying their 
Doodson numbers and phase shift along with as many cards as are 
necessary for the satellite constituents. The first card for each such 
constituent is in the format (6X,A5,1X,613,F5.2,14) and contains the 
following information: 


KON = constituent name, 

IT,JJ,KK,LL,MM,NN = the six Doodson numbers for KON, 

SEMI = the phase correction for KON, 

NJ = the number of satellite constituents. 


A blank card terminates this data type. 


If NJ > 0, information on the satellite constituents follows, three 
satellites per card, in the format CTU CSA Fa 2 7) ee eye 
For each satellite the values read are: 


LDEL, MDEL, NDEL = the last three Doodson numbers of the main 
constituent subtracted from the last three Doodson 
numbers of the satellite constituent; 


PH = the phase correction of the satellite constituent 
relative to the phase of the main constituent; 


EE = the amplitude ratio of the satellite tidal potential 
to that of the main constituent; 


IR = 1 if the amplitude ratio has to be multiplied by the 
latitude correction factor for diurnal constituents, 


= 2 if the amplitude ratio has to be multiplied by the 
latitude correction factor for semi-diurnal 
constituents, 


= otherwise if no correction is required to the amplitude 
ratio. 


iii) One card specifying each of the shallow water constituents and the main 
constituents from which they are derived. The format is 
(6X,A5,11,2X,4(F5.2,A5,5X)) and the respective values read are: 


KON = the name of the shallow water constituent, 

NJ = the number of main constituents from which it is 
derived, 

COEF, KONCO = the combination number and name of these main 


constituents. 


The end of these shallow water constituents is denoted by a blank card. 


iv) 


v) 


vi) 
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One card with the tidal station information ISTN, (NA(J) ,J=1,4) ,ITZONE, 
LAD,LAM,LOD,LOM in the format: 


(5XioE4e1Xe9hO.A45A3 51K, 12) 1X$1252%41351X,12) 


ISTN = the station number. 

(NA(J) ,J=1,4) = the station name. 

ITZONE = the time zone reference for the 'Greenwich' phases. 
LAD, LAM = the station latitude in degrees and minutes. 

LOD, LOM = the station longitude in degrees and minutes. 


One card for each constituent to be included in the prediction, with 

the constituent name (KON), major and minor semi-axis lengths (EMAJ 

and EMIN), ellipse angle of inclination (EINC), and Greenwich phase lag 
(G) in the format (4X,A5,13X,2F8.3,2F7.1). (This format is compatible 
with the analysis program results produced on output device 2.) The 
units of the predicted currents will be the same as those of the major 
and minor semi-axis lengths, the angle of inclination should be 
measured in degrees counterclockwise from east, and the phase lag should 
be measured in degrees relative to the time zone (ITZONE) for which the 
prediction is desired. 


One card containing the following information on the period and type of 
prediction desired. The format is (313,1X,313,1X,A4,2X,A4,F9.5). 


IDYO,IMOO,IYRO = the first day, month and year of the prediction 


period. 

IDYE,IMOE,IYRE = the last day, month and year of the prediction 
period. 

ITYPE = 'EQUIL' if equally spaced predictions are desired. 


= 'EXTR' if all the high and low tide times and heights 
are desired. 


IOUT = 'COMP' if ITYPE = 'EQUL" and north/south and east/west 
component predictions are desired, 


= otherwise if ITYPE = 'EQUI' and vector magnitudes 
and direction predictions are desired, or if ITYPE = 
TEXIRCA 


DT = the time spacing of the predicted values if ITYPE = 
"EQUL', 


= the time step increment used to initially bracket a 
maximum or minimum value if ITYPE = 'EXTR'. 


Equally spaced predictions begin at DT hours on the first day and extend 
to 2400 hours (assuming 24 is a multiple of DT) of the last day. When 
ITYPE = 'EXTR', Godin and Taylor [1973] recommend using the following 
values for DT: 1.5 hours for a semi-diurnal tide, 3.0 hours for a 
diurnal tide, and 0.25 hours for a mixed tide. 


Type vi) data may be repeated any number of times. One blank card 
following a type vi) record will return the program to type iv) input, 
while two blank cards will end the program execution. 
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ee Output 


Up to four file reference numbers are required for the output of 
results in the tidal currents prediction program. Device number 6 is the 
line printer, 10 and 11 are data files for the storage of equally spaced 
predictions, and 12 is a data file for the storage of maximum and minimum 
predictions. All information on files 10, 11 and 12 is written on the line 
printer in the same format. However the line printer also records the 
station name and location, along with the ellipse parameters and phase 
lags of the constituents used in the prediction. Appendix 5 lists the output 
on files 10, 11 and 12 resulting from the input of Appendix 4. 


When maximum and minimum current values are desired, the station 
number, date, and a series of up to four current magnitudes along with 
their directions and occurrence times, are listed on each record. Two and 
sometimes three records are required per day, and the format of these 
variables on file reference number 12 is (1X,14,13,212,4(15,F6.2,F6.1)). 


When equally spaced currents are requested in component form, file 
10 receives the north/south values, and 11 the east/west. If the currents 
are requested in vector form, the magnitudes are on 10 and the directions 
on ll. In all cases, 8 values are listed per record preceded by the 
station number, the time, day, month and year of the first value, and followed 
by the time increment between values. On both devices, the format for these 
variables is (1X,14,F6.2,13,212,8F7.2,F6.2). On the line printer, the 
component (or vector) values are not listed separately; that is, one record 
of north/south components (or current magnitudes) is followed directly by 
the corresponding east/west values (or current directions). 


ae Program Conversion, Storage and Dimension Guidelines 


The source program and constituent data package described in this 
Manual were tested on the UNIVAC 1106 at Patricia Bay Institute of Ocean 
Sciences. Although the program was written in basic ASCII FORTRAN, there 
may be some changes needed before the program and data package can be used 
on other installations. These may include: 


i) deleting some or all the REAL*8 declaration statements. Presently 
these are used only to permit alphanumeric strings longer than 4 
characters (which is the ASCII FORTRAN single precision word length) 
to be read (eg. constituent names are read in A5 format)*2 [CDG 
installations should not require these double precision variables because 
there are no alphanumeric strings longer than 6 characters (which is 
the CDC word length) in the program. 


ii) switching the trigonometric iteration formulae to double precision in 
order to maintain accuracy. Tests performed on the UNIVAC demonstrate 
that this change is not necessary, however on less accurate installations, 
it may be (UNIVAC real variable single precision has 8.1 significant 
digits). As a test for machine accuracy, I suggest using the input of 
Appendix 4 and comparing the results with those listed in Appendix 5. 

In the event that more precision is needed, the following variables in 
the main program should be declared REAL*8: COSE,SINE,C,S,CHA,CHB, CHM, 


a 


SHA ,SHB,SHM,BIWOC,TEMP,X,Y; as well as COSE,SINE,X,Y,PDX,PDY in 
subroutine SLOPE; and all related assignments and library function calls 
should be altered accordingly (e.g. '=0.0' should become '0.DO' and 
SQRT should be DSQRT). 


iii) altering the variable list structure for ENTRY statements and references 
to them. 


iv) changing some or all of the logical unit (file reference) numbers from 
their present values in order to conform with local machine restrictions. 


The program in its present form requires approximately 2000 and 
13500 UNIVAC words for the storage of its instructions and arrays 
respectively. As with the analysis program, changing the number or type of 
constituents in the standard data package may require alteration to the 
dimensions of some arrays. Restrictions on the minimum dimension of all 
arrays are now given. 


Let 


MTAB be the total number of possible constituents contained in 
the data package (@t present 146), 


M be the number of constituents to be included in the 
prediction, 


MCON be the number of main constituents in the standard data 
package fat present 45), 


MSAT be the sum of the total number of satellites for these main 
constituents and, the number of main constituents with no 
satellites @t present 162 + 8 for the constituent data 
package containing no third order satellites for both N2 
and 1:2): 


MSHAL be the sum for all shallow water constituents of the number 
of main constituents from which each is derived @t present 
251) 


and NITER ' be the number of iterations required to reduce the time 
interval within which it is known that a high or low tide 
exists, to a desired length (with the largest initial interval 
size of 3 hours and a 6 minute final interval, NITER is 5). 


Then in the main program, array KONTAB should have minimum dimension 
MTAB+1; arrays SIGTAB,V,U, and F should have minimum dimension MTAB; arrays 
KON ,EMAJ,EMIN,EINC, and G should have minimum dimension M+l; arrays SIG,INDX, 
ANGO ,CMAJ , CMIN, SMAJ,SMIN,CHA,CHB,CHM,SHA,SHB,SHM,C,S,COSE, and SINE should 
have minimum dimension M; and the two dimensional array BTWOC should have 
a minimum dimension of M by NITER. Array COSINE which stores pre-calculated 
cosine function values over the range of 0° to 450° and is used as a look-up 
table, at. present has 2501 elements. 


In subroutine SLOPE, arrays F,CMAJ,CMIN,SMAJ,SMIN,SIG, and INDX are 
in COMMON and should have the same dimensions as in the main program; and 
arrays COSE and SINE are passed in the argument list from the main program and 
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so need only be dimensioned 2. 


In subroutine ASTRO, arrays KON and NJ should have minimum 
dimension MTAB+1; arrays FREQ,V,U, and F should have minimum dimension 
MTAB; arrays II,JJ,KK,LL,MM,NN and SEMI should have minimum dimension 
MCON+1; arrays EE,LDEL,MDEL,NDEL,IR, and PH should have minimum dimension 
MSAT; and arrays KONCO and COEF should have minimum dimension MSHAL+4. 


In subroutine PUT, the dimensions of arrays RK,DIRK, and ITIME 
should be at least as large as the maximum number of extreme current values 
per day (that is at present assumed to be 18). 


In subroutine CPUT, the dimension of arrays X and Y should be 
at least equal to the number of equally spaced tidal current values per 
output record (at present, this is 8). 


In subroutine CDAY, both arrays NDM and NDP should have dimension 
a a 
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4. TIDAL CURRENTS PREDICTION PROGRAM DETAILS 


4k Problem Formulation and the Equally Spaced Prediction Method 


In section 2.1, we saw that the tidal current contribution for a 
constituent with frequency o can be represented as 


ZL) = a exp(1e'+2mict) + a exp(ie -2miot), 


where aps ag iy and «€ are calculated from the least squares analysis. 
After calculation of the astronomical argument and nodal modulation 
correction factors at an origin, to, from which t is measured, and 
substitution of the phase variables 0 and g, this complex-valued tidal 
contribution can be re-expressed as 


Z(t) = £(te)a exp (i(V(te)tu(te) -gtot2n0t) ) 


+f(to)a exp(i(g-V(to)-u(to)+0-270t) ) 


£(t.)exp(10) [(a'ta_)cos(V(to)#u(te)+2mot=g) 4 


i(a’-a_)sin(V(to)+u(to)+270t-g) ] 


Letting $(t,to) = V(to)tu(to)-gt27ot, a further re-arrangement into real 
(east/west) and imaginary (north/south) parts yields 


Athy = £(te) [(a' ta.) cose coso(t,to) - CES sino(t,to) ] 
(1) 
+ if(to)[(a'+a )eind cos¢é(t,to) + (atla7)bos0 sing(t,to) | 


The actual procedure then used to produce equally spaced tidal 
current predictions is almost identical to that employed in tidal heights 
prediction (Foreman [1977, p.58]). Since the data package read from file 
reference number 8 does not contain constituent frequencies, they must be 
calculated via the astronomical variable derivatives and the constituent 
Doodson numbers. f, u and V values are then calculated for 000 hr of the 
16th day of the first month of the desired prediction period, and updated as 
required, for subsequent months. Tidal current components are then found by 
summing the contributions from each constituent. 


In order to avoid calling a trigonometric library function for each 
new value of t, when a sequence of equally spaced predictions jis required, 
the following formulae are used for each constituent contribution: 


cos (+270 (n+1) At). = cos(~+2nonAt) cos(2ToAt) - sin(W+2TonAt) sin(2moAt), (2) 


sin (+270 (n+1) At) sin(~+2TonAt) cos(2noAt) + cos(yt2nonAt) sin(2moAt), (3) 


where y = V(to)+u(to)-g. 


a2 


4.2 The Maximum and Minimum Current Prediction Method 
—$—$—$—$— een st rediction Method 


Letting X and Y be the east/west and north/south current components 
respectively, it is easily seen that the times for which the current magnitude, 
namely VX*X+Y*Y, will attain a maximum or minimum value will be the same as 
those for the magnitude squared, namely X*X+Y*Y. Therefore, we can find all 
maximum and minimum currents by solving the equation that results from 
setting zero equal to the derivative with respect to time, of the magnitude 
squared. 


Expanding equation (1) of 4.1 to include the contributions from m 
constituents, this result may be written as 


d d Ol 
D(t) = Bye tedge H, (tate) + Y(t, te)ar Y(t, to) ] = 0; 


where for each constituent 

E(t, to) = f(t.) f(a fa )cosO coss(t.t.) — Car a yeine sind(t,to) ], 

So X(t,te) = =2nceCeyyifice an) coed! WyCere She GCS Yeind cosé(t, ts), 
¥(t,te) = f(to)[(a +a )sind cos$(t,to) + (at-a-)cos6 sing(t,to)] 


and & Y(t, te) = ae (Ea etal tan eine sing(t,to) + (a’-a)cos6 cos$(t,to)]. 


The method employed to solve this equation is similar to the one 
used in the prediction of high and low tidal heights (Foreman [1977, picGhins 
We first bracket all extrema by moving forward in time with steps of size At, 
and comparing signs of the interval endpoints. Once an interval whose 
endpoints differ in Sign has been found, the zero value is located via the 
method of bisection coupled with linear interpolation. 


Because each tidal constituent has two maximum and two minimum 
values per cycle, as opposed to one of each in the case of tidal heights, 
the recommended step size values, At, are one half of those listed in the 
tidal heights manual (Foreman [2o77 wep Oa) namely: 


i) At = 1.5 hours for semi-diurnal tide, 
ii) At = .25 hours for mixed tide, 
iii) At = 3 hours for diurnal tide. 
Determination of the tidal nature at a particular station may be obtained by 
calculating the diurnal to semi-diurnal ratio of tidal height amplitudes 


for the major constituents May 52 °K and 01)" tits value is called the form 
number (Dietrich [1963]) and is defined precisely as 


_ K1+01 
M2+82 ° 
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The tide is then said to be 


i) semi-diurnal if 0 < F £ .25 
ii) mixed Gi” W255. 00 
144). diwurmal: LE. FE 393 700 


If tidal heights analysis results are not available, F may be approximated 
using either the X or Y component amplitudes (e.g. using the notation of 
2.1, the X component amplitude is vVCX*CX+SX*SX). For Race Rocks, the 
example used in Appendix 4, the east/west and north/south components both 
yield F values of 0.7. 


In more detail, the search algorithm for an extremum is then as 
follows: 


i) move forward in time from the origin, or the last extremum, in steps 
of At until either a change in sign exists between the derivative 
values at the endpoints of the interval (tg,t,), or t, extends beyond 
the desired prediction period. Each constituent contribution in the 
summation, D(t) is evaluated by equations (2) and (3) of 4.1. When an 
interval containing an extremum is located, set k = 1 and proceed to ii). 


ii) calculate tek Des ch At/2, and for each constituent in the sum, evaluate 
D(t,) by using the formulae: 


sin(t,) (sin(t_) + sin(t,))/(2 cos At/2k)), 


cos(t,) = (cos(t,) + cos(t,))/(2 cos at/2*)), 


=26 -16 


< 2 
If [D¢t,) | HG Rs epee Dee LO. 


iii) re-assign whichever of t_ or t, has the same derivative sign as D(t,), 
by t,. If the new interval length t,-t, is less than .1 hours, proceed 
to iv). Otherwise set k = k+l and return to ii). 


iv) use the following linear interpolation formula to find the extremum th 


Sonhaeees D(t_) (t,-t_)/(D(t,)-D(t,)), 


and evaluate the X (real) and Y (imaginary) components of the current 

at this time via summing the respective constituent contributions given 
in equation (1) of 4.1. For each one, obtain the required sine and 
cosine values by using a pre-calculated stored table of 2501 cosine 
values with arguments in the range of 0° to 450°. The current magnitude 
is then VX*X+Y*Y and its direction measured counterclockwise from east 
is arctan(Y/X). ‘Return to 1). 
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i CONSISTENCY OF THE ANALYSIS AND PREDICTION PROGRAMS AND ACCURACY OF 
THEIR RESULTS IN RELATION TO THE METHODS EMPLOYED 
SE EE LOY ED 


As in the case of the tidal heights analysis and prediction programs, 
there is one noteworthy inconsistency between the tidal currents analysis 
and prediction programs. In particular, if a pseudo-tidal record were 
synthesized by the prediction program and analysed using the same 
constituents, the ellipse parameter and phase results given by the analysis 
program would not be identical to those used as input for the prediction 
program, 


In a small part, this discrepancy is due to round-off accumulated 
during the calculations and truncation of the synthesized values to conform 
to input and output formats. However a test performed on the UNIVAC 1106 
at Patricia Bay with a six month period of synthesized hourly currents 
indicates that such errors occur no sooner than the fourth digit. The 
remainder of the difference (which is, at worst, in the third digit) can 
be attributed to different approximating assumptions for the calculation 
of £ and u, the nodal and modulation amplitude and phase correction factors. 
Whereas the prediction program calculates these values at the 16th day of 
each month in the desired time period and keeps them constant throughout 
the entire month, the analysis program assumes them to be constant over 
the entire analysis period and equal to their true values at the central 
hour of that period. However, if so desired, synthesized values in which 
the calculation of the nodal modulation factors is consistent with that of 
the analysis method can be obtained from the analysis program via setting 
input variable INDPR to l. 


As would be expected, the inaccuracy in the nodal modulation 
calculation for periods longer than two months is worse in the case of the 
analysis method, and becomes more Significant as the analysis period 
increases. In fact there exists an optimal period length, which Godin 
estimates to be approximately one year, beyond which the expected accuracy 
improvement through better resolution of the constituents is overshadowed 
by this and other nodal modulation assumptions. In particular once the 
record length is near nine years, nodal modulation in its present form 
breaks down because some constituents, normally considered as satellite, 
should be resolved directly. 


It is also important to note that Significantly different results 
can be expected in a synthesis/analysis test if there is at least one more 
constituent used in the synthesis than the analysis. This is because the 
least squares fit technique will adjust the ellipse parameters and phases 
of constituents included in the analysis to partially account for 
contributions due to constituents included in the Synthesis but not the 
analysis. In fact even after the extra constituents have been inferred 


approximating inference assumptions, but also for neighbouring constituents 
whose least squares fit results were affected by the presence of the 

inferred constituent but whose final results were not adjusted, as were those 
of the inferree, during inference (e.g. the presence of Pl affects not only 
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Kl but to a lesser extent neighbouring constituents such as NO] and Jl). 
However, except for round-off and truncation errors, and the slightly 


different f and u values, having more constituents in the analysis than 
the synthesis will not affect the results. 
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ABSTRACT 


Physical oceanographic observations were made along Line P to Ocean Weather 
Station Papa, and off the coast of British Columbia. 


Observed data only are shown, including surface salinity and temperature 
observations, profiles obtained with bottle casts, a conductivity-temperature- 
pressure instrument and an expendable bathythermograph system. 
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INTRODUCTION 


The data presented in this report was collected from one cruise as a 
supplement to the regular Line P weathership observations. 


The vessel used during this cruise was the CFAV Endeavour. Personnel from 
and on contract to the Offshore Oceanography Group participated in this 
cruise (Cruise ref. No. 75-10). 


The first phase was from 19 August to 28 August 1975. The second phase was 
from 30 August to 10 September 1975. 


STD, XBT and surface observations were made along Line P, and on lines 
parallel to Line P with stations on same longitude as Line P stations (fig. 1). 


The ship was equipped with a Plessey Model 6600T thermosalinograph which was 
used for continuous recording of surface temperature and salinity from the 
ship's seawaterloop. Requests for these data should be directed to the 
Institute of Ocean Sciences. 


The following Pacific Marine Science Reports were published using data 
observed during this cruise: 


Wood, Wayne, Practical accuracy of Sippican T-7 XBT's. 


Tabata, S. An examination of the quality of sea-surface temperatures and 
salinities observed recently in the Northeast Pacific Ocean. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydro- 
graphic casts, including the surface, were obtained with Niskin water sample 
bottles equipped with either Richter and Wiese and/or Yoshino Keiki Co. 
reversing thermometers. Two protected thermometers were used on all bottles 
and one unprotected thermometer was used on each bottle at depths of 300 m 
or greater. The accuracy of protected reversing thermometers is believed to 
be +0.02 C. 


At each STD and XBT station a surface salinity sample was taken from a bucket 
and the ship's seawaterloop. 


The surface water temperatures were measured from a bucket sample using a 
deck thermometer of +0.1°C accuracy. 


Salinity determinations were made aboard ship with a Hytech Model 6220 lab 
salinometer. Accuracy using duplicated determinations is estimated to be 
#0. 003, / 6a 


Depth determinations were made using the "depth difference" method described 
in the U.S.N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of +5 m for depths less than 1000 n, 
and +0.5% of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 


STD profiles were taken with a Guildline Model 8701 STP system. The accuracy 
of this instrument is believed to be +0.01°C for temperature and +0.01°/o. 
for salinity. 


XBT observations were made with a Sippican Expendable Bathythermograph System, 
consisting of a Model MK2A Recorder, a LM-3A hand-held launcher and T7 probes. 
The accuracy of this instrument is believed to be +0.2°C for temperature and 
+2% for depth. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 370 computer and 

a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity, and temperature-oxygen 
diagrams, as well as plots of temperature, salinity, and dissolved oxygen vs 
log;9 depth. These plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas interpola- 
tion method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 


Data values which we suspect but which we have included in this data record 
are indicated with a plus. These data have been removed from punch card and 
magnetic tape records. 


Analog records from the salinity-temperature-pressure and bathythermograph 
instruments have been machine digitized, then replotted using the Calcomp 
plotter. 


Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard 


pressures, computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 

POT EN is potential energy in units of 108 ergs/cm? 
OXY is the concentration of dissolved oxygen expressed 


in millilitres per litre 
SOUND is the velocity of sound in m/sec. 


REFERENCES 
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143. 
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OFFSHORE OCEANOGRAPHY 
REFERENCE NOs 75- 10= 
POSITION 49= 200 Ne 
HYDROGAPHIC CAST DATA 


OBSERVED DATA 
PRESS TEMP SAL 


0... hed 6.320121 

10 14.11 326121 
19) IWH.O7: Seed? 
29 12674 326135 
48 8.70 32335 
U2 7634 32630 
98 7e12 334045 
ié2 6-98 336408 
146 6660 33+739 
170 6636 335-7359 
194 6610 33-4820 
252 5e77 35862 
279 S625 336665 
575 4.82 34.000 
471 4.66 34-2105 
566 4.44 34.167 
790 3.95 34.290 
948 3050 344374 
1143 3601 34.440 
1447 2046 34-508 


DATE 20/ 8/75 


GROUP 
iL, 

130-40.0 W 
DEPTH SIGMA 

7 
0 25-956 
10 25.966 
19 23.971 
29 24.250 
48 25.104 
t2 256532 
97 25-887 
121 264191 
145 26.502 
169 26-534 
193 26.631 
230 26-705 
277 26-788 
372 26.926 
467 27.025 
561 27.100 
749 2742249 
939 27.2361 
1132 27.460 
1432 27.562 


INTERPOLATED TU STANDARD PRESSURE 


PRESS TEMP SAL 


0 14.16 32-6121 
10 14.11 32.121 
20) I3.92) 320119 
30) A258 32.147 
50 8.58 32361 
75 TigSl S2v679 

100 7.10 33-086 
T25 6.92 3346457 
150 6°56 35<759 
175 Gic0) Bove 50 
200 6-05 33-827 
225 5-82 334855 
250 Sed iSS0e804 
300 Selo %O5e913 
400 4.78 34.2030 
900 4.60 34e125 
000 4.34 34.2192 
700 4,08 346258 
800 32.84 34.6311 
900 Jie00 SSe55D9 
1000 3-36 83443935 
1200 2690 346454 


DEPTH 


SIGMA 
T 
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23.966 
24.003 
24.304 
252142 
25-574 
25.921 
26.237 
26.508 
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26.693 
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26.822 
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27.050 
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27.2210 
27.278 
27.2336 
27.390 
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36867 
287-6 
24761 
213.6 
185.1 
155.9 
153-62 
144.2 
137-5 
129.9 
117.6 
10961 
102-6 

896 

7927 

70.7 

61.1 


SVA 


39661 
39504 
39202 
363-6 
2835.9 
243-1 
2104 
180.8 
1554 
151-2 
14361 
1386 
134-3 
1268 
115.1 
107.0 

99.9 

93.0 

87.1 

82-0 

771 

68.7 


GMT 22.0 
THETA SVA 
(THETA) 
14.16 396-61 
14.11 39561 
14.07 394.6 
12-74 368.0 
8-69 286.7 
7-33 246.0 
7e1l 212-2 
6697 1835-3 
6-59 153.7 
6634 150-7 
6-08 141.5 
5°75 1354-4 
Se21 126-5 
4.79 113-4 
4.64 103.9 
4.40 96.7 
3.89 82-5 
3043 71-8 
2.93 62-4 
2-36 52-6 
THETA SVA 
(THETA) 
14.16 396641 
14.11 395.1 
13.92 391.6 
12.50 362.9 
8-57 28561 
7-31 242.0 
7.09 208.9 
6-91 178.9 
6¢54 153-62 
6629 148.7 
6-03 140.5 
5-80 135.6 
5-53 131.1 
5-10 125-3 
4.75 110-7 
4.56 101.6 
4.29 938 
4.03 8602 
3-78 7928 
3654 THe 
3029 69.1 
2081 60.4% 
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D EN 
e00 200 
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1.77 041 
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3.88 2040 
4.26 3-01 
4.62 3-67 
5014 4.81 
5.77 6.46 
6.96 10.39 
8.04 15-06 
9.05 20.36 
10-87 32-58 
12.49 46065 
13-96 62-26 
15-95 88.56 
DELTA POT. 
D EN 
°00 00 
e40 02 
079 °08 
1.17 018 
1.82 044 
2048 e86 
3-04 1.36 
LIQS WS; 1.92 
3-95 2-50 
4.33 3el4 
4.70 3284 
5.05 %.60 
5.39 5643 
6-04 7226 
7.25 11-55 
8.36 16.63 
9.39 22043 
10-36 28-82 
11-26 35269 
12.10 43-01 
12.90 50.71 
14.35 


66-98 


OxY SOUND 
6.12 1501. 
6.12 1501. 
6.11 1501. 
6.36 1497. 
6.20 1465. 
5-64 1478. 
5-01 1479. 
4.32 1479. 
4.20 1478. 
4.19 1478. 
3.96 1477. 
3o44 1476. 
2.51 1475. 
1-29 1475. 

96 1476. 

°83 1477. 

38 1478. 

38 1479. 

056 1481. 

79 «1483. 
OxY SOUND 
6.12 1501. 
6.12 1501. 
6.14 1501. 
6.35 1496. 
6.15 1483. 
5-56 1478. 
4.94 1479. 
4.30 1479. 
4.20 1478. 
4.14 1478. 
3.87 1477. 
3.53 1477. 
3.06 1476. 
2.21 1475. 
1.19 1475. 

91 1476. 
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50 1478. 

038 1478. 

038 1479. 

°43 1480. 

°61 1481. 
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OFFSHORE OCEANOGRAPHY 
REFERENCE NO- 75- 10- 
POSITION 50—= <0 Ne 
HYDROGAPHIC CAST DATA 


ObSERVED DATA 
PRESS TEMP SAL 


0 11.15 32-542 
10 11.12 32-545 
19 11.09 32-542 
29 11.01 52-543 
48 6688 32-690 
ie. 5.39 320735 
98 4.94 32-715 

122 4.80 33-063 
146 4e71 35-498 
170 4,608 334722 
194 4.47 33-797 
243 4.18 334836 


GROUP 
16 
145- 


7. 


DATE 23/ 8/75 


~O W 


SIGMA 
T 

24.860 
24.866 
24.871 
24.886 
25-641 
25-860 
25-897 
26.187 
26-541 
26.722 
26-804 
26.865 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL 


0 11.15 32-542 
10 11.12 32-543 
20 11.08 32-542 
30 10.78 32551 
50 6675 32-694 
rhe) 5634 326731 

100 “4292 32-755 
125 4.79 336126 
150 4.70 334538 
175 4.64 33.738 
200 4.43 33802 
225 4.28 33-825 


DEPTH 


0 
10 
20 
30 
50 
75 
59 

124 
149 
174 
199 
224 


SIGMA 
T 

24.860 
24.866 
24.872 
24.933 
25.661 
25.865 
25.929 
26-238 
26.573 
26.739 
26.812 
26.845 


SVA 


310.0 
309.6 
309 04% 
30801 
236-3 
215.6 
212.3 
184.9 
151.6 
TS4i07 
127.1 
121.5 


SVA 


310.0 
30926 
309.2 
303-7 
234-4 
21562 
209.3 
180.1 
148.6 
13361 
126-4 
123.4 


GMT 16.8 
THETA SVA 
(THETA) 
11.15 310.0 
11.12 309.4 
11-09 308.9 
11.01 307.5 
6688 235-6 
5-38 214.8 
4.93 211-5 
4.79 183.7 
4.70 150-1 
4.67 132.9 
446 12561 
4.16 119.3 
THETA SVA 
(THETA) 
11.15 310.0 
11.12 309-4 
11.08 308.8 
10.78 303.0 
6275 2353-7 
5-33 214.4 
4.92 208-5 
4.78 17868 
4.69 147.0 
4.62 131.3 
4o42 124.4 
4.26 121.3 


STATION P 
DELTA POT. 
6) EN 
00 00 
031 02 
59 °06 
91 e014 
1.435 034 
1.97 67 
252 1.15 
3-00 1.68 
3240 20235 
3275 2.79 
4.06 3038 
4.66 4.72 
DELTA POT. 
D EN 
00 00 
031 ~02 
262 e006 
0935 e014 
147 2 56 
2-03 o71 
2.57 1.20 
3.05 1.76 
3-46 2033 
3-81 2.90 
4.135 3252 
445 4.20 


OxY 


6.62 
6.55 
6.53 
6.56 
7.09 
Tel 
Tele 
6.30 
4.96 
3.99 
3249 
2.62 


Oxy 


6.62 
6.55 
6.53 
6.59 
7.10 
7.14 
7.03 
6.11 
4.79 
3.89 
3.38 
2.92 


SOUND 


1491. 
1491. 
1491. 
1491. 
1476. 
1471. 
1469. 
1470. 
1470. 
1471. 
1470, 
1470. 


SOUND 


1491. 
1491. 
1491. 
1491. 
1476. 
1471. 
1469. 
1470. 
1470 e 
1471. 
1470. 
1470. 


18 


10.00 


8.00 


2.00 


SALINITY, 
32.50 


31.50 


tT -50 


16.00 


Jk 


ss A: 


4 
dk 


m t+ ip Oro | nN m + ib tor-mor 
orx OOTX 


S3¥LSW° HL d30 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOe 75=- 10= 
POSITION 52-1420 Ne 
HYDROGAPHIC CAST DATA 


OBSERVED DATA 
PRESS TEMP SAL 


0 12.91 32-089 

9 12.89 32-087 

19) 12.87 32-093 
28 12.46 32-189 
47 7e70 320444 
70 6-06 32597 
95 5°89 32-755 
119 66453 33-236 
142 6610 336448 
166 6621 33-750 
190 5082 33+832 
259 5Se27 35-864 
281 4.99 33-4890 
381 4.75 33-988 
480 4e33 342039 
otT 4.01 346131 
771 3666 346273 
964 3019 342348 
1158 20691 34411 
1455 2644 346485 


GROUP 
68 DATE 
133-40.0 W 
DEPTH SIGMA 
UE 
0 24.182 
9 24.184 
19 24.193 
28 24.346 
47 252336 
70 25-673 
94 25-818 
118 26.129 
141 264338 
1LESeeeOeuGe 
189 26.675 
237 26.767 
279 26-820 
378 26.924 
476 27.011 
Stee cerel iy 
764 27.265 
955 27.370 
1146 27-446 
1439 27.546 


INTERPOLATED TO STANDARD PRESSURE 


PRESS TEMP SAL 


O Pil2s9i 52.089 
10 12.89 32-088 
20 12-82 324104 
30 11.88 32-220 
56 7647 320466 
72 6-02 3246351 

100 6-02 326873 
125 6635 334297 
USi0 60614 334554 
175 6.06 33-781 
200 Se70 33-839 
eco S041 35+856 
250 5e19 33-871 
500 4.94 33-911 
400 4.66 334999 
500 4.26 34-059 
600 3-96 34-6150 
700 3-78 34.226 
800 3-58 346285 
900 3033 34-325 
1000 3e13 34-361 
1200 2-84 342423 


DEPTH 


SIGMA 
T 

24.182 
24.185 
24.211 
24.2479 
25-385 
25.704 
25.895 
26-189 
266417 
26.606 
26.696 
26.743 
26.782 
26.842 
26.943 
27.034 
246137 
27.216 
27.283 
27.338 
27.385 
27-462 


19 


779/15 


SVA 


374.6 
37406 
374.0 
359.6 
265-4 
233-5 
219.9 
190.9 
171.3 
150.4 
139-8 
131-5 
126.7 
117-7 
11061 
100-6 

8767 

7803 

718 

626 


SVA 


37406 
37405 
37263 
346.9 
260.7 
230-5 
212.7 
185-2 
163-9 
146.3 
137<9 
133.6 
130.1 
124.8 
11661 
108.0 

98-8 

91.9 

8661 

81.2 

77-0 

7023 


GMT 


THETA 


12.91 
12.89 
12.87 
12-46 
7-70 
6.05 
5-88 
60.42 
6.09 
6.20 
5-80 
5-25 
4.97 
4.72 
4.29 
3-97 
3.60 
3.12 
2-83 
2034 


THETA 


12.91 
12.89 
12.82 
11.87 
746 
6.02 
6-01 
6032 
6.13 
6205 
5-68 
5e40 
5-17 
4.91 
4.63 
4.22 
3-92 
3-73 
3°52 
3027 
3-06 
2075 


18.8 


SVA 
(THETA) 
374.6 
37403 
3735 
358.9 
264.7 
2326 
218.8 
189.2 
169.3 
148.1 
137-3 
128-6 
123-5 
113.5 
105.3 
95-2 
81.0 
71.0 
635-7 
S4e2 


SVA 
(THETA) 
374.6 
374 02 
371.8 
34602 
260.0 
22926 
211.5 
183.5 
161.9 
1439 
135-5 
130.8 
12761 
121.4 
111.8 
103.0 
93502 
85.7 
794 
THel 
696 
62-2 


STATION 76 
DELTA POT. 
D EN 
00 00 
034 002 
72 07 
1.05 e015 
1.65 38 
2022 72 
2077 1-18 
326 1.72 
3-68 2027 
4.07 2688 
442 3052 
5-08 4.95 
562 6240 
6-84 10.50 
7-97 150644 
8.99 20.92 
10.81 33-59 
12.41 47.52 
13.86 63-19 
15-85 89.63 
DELTA POT. 
D EN 
00 °00 
037 °02 
75 08 
1.12 °17 
1.72 041 
2033 80 
2-89 1.30 
3238 1.86 
3-82 2048 
4.20 Sell 
4.56 3078 
4.90 452 
5e22 5 e352 
5-86 710 
7-06 11.359 
8-19 1653 
9.22 22.30 
10.17 28.62 
11.06 35041 
11.90 42.65 
12.69 5029 
14.16 66-79 


OxY SOUND 


00 
00 
200 
200 
00 
00 
00 
e900 
e090 
200 
200 
200 
00 
00 
e00 
e00 
-00 
200 
00 
200 


1497. 
1497. 
1497. 
1496. 
1479. 
1473. 
1475. 
1476. 
1476. 
1477. 
1476. 
1474, 
1474, 
1475. 
1475-6 
1475. 
1477. 
1478. 
1480, 
1485. 


SOUND 


1497. 
1497. 
1497. 
1494, 
1478. 
1473. 
1474. 
1476. 
1476. 
1477. 
1476. 
1475. 
1474, 
1474. 
1475. 
1475. 
1475. 
1476.6 
1477. 
1478. 
1479. 
1481. 
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RESULTS OF STD OBSERVATIONS 
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Fig. 3 Temperature difference between hydro data and STP. 
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OFFSHORE QCEANOGRAPFY GROUP 
To yO 1 


REFERENCE NOe 


SOS VON 


48-330e0N> 


RESULTS OF STP CAST 


hn 


0 
10 
20 
30 
2 
TS 


OEPTH 


Oe 
26 
Be 


TEMP 


L2errS 
10.07 
9254 
Be A6 
7e79 
6259 


TEMP 


Meer sS 
12675 
12077 
1276 
Wie 
120e17 
11215 
19,61 
1%e22 
19.97 
1% %4 
9099 
Ge 86 
9e78 
9075 
9e70 
9267 
9266 
9263 
9054 
Ge 47 
9049 
Ge14 
3094 
Be92 
Re 74 
Be72 
3266 
ReGbl 
8e53 
8e 32 
$e24 
S022 
Be2d 
3e15 
Bel2 
Be09 


SAL DEPTH 


31-01-5 
31293 
32618 
32044 
32099 
33074 


SAL 


aie Ls 
217215 
31%2'5 
31215 
31e15 
31e17 
31e20 
SLeesn 
s1251 
321293 
31298 
32e01 
32e03 
322e06 
32e09 
32613 
32015 
32016 
32017 
32e18 
3201S 
322¢e2C 
32023 
32e27 
S2e5¢ 
S265 
32041 
32044 
320e4E 
32e5C 
32¢ 53 
32¢60 
32066 
S2e67 
32268 
32071 
Sice 45 


125—-336e0W 
74 POINTS TAKEN FROM ANALOG TRACE 


on 


DATE “I97" 8/75 


GMT 


SIGMA 
T 
23049 
24257 
24285 
25019 
25075 
26249 


1620 


SVA 


4408 
338.20 
3113 
27G9e1 
22602 
15661 


DEPTH 


406 
41le 
42 
436 
44 6 
45 e 
466 
47 « 
490 
5C e 
51 e 
S2e 
536 
S46 
S55 « 
566 
S7e 
58 e 
E0e 
6le 
62e 
E36 
E56 
67 « 
EBe 
696 
706 
Tle 
T2e 
736 
77 
786 
79 e 
Ble 
B26 


DELTA 
D 

Oo ef 
Oe 42 
Se 74 
1694 
Vero 
2201 


TEMP 


BeO7 
Be%2 
Fe9f 
7e9F 
7Fe9l 
7288 
Te 84 
7083 
7e81 
7279 
7a76 
Tau o 
7269 
7e bE 
7269 
7e3s 
70e4G 
7e42 
Tes? 
7e24 
7e19 
Te lé 
Te07 
7e94 
6099 
6e87 
6685 
6079 
6e 76 
6074 
5e74 
6071 
620268 
6eS€E 
6264 
60264 
6064 


POT 
EN 
920 
0232 
9207 
e114 
9235 
0264 


SAL 


32074 
32075 
32e78 
32684 
See ws 
32290 
32e92 
32295 
32037 
32¢99 
33091 
323094 
33295 
33e08 
33e1% 
33015 
33e18 
33022 
33029 
330632 
33049 
330 43 
33045 
33046 
33054 
33256 
33e 69 
33266 
330e67 
33e71 
Soere 
33073 
33075 
33676 
a36e 70 
33078 
33278 


SOUND 


14956 
1487.6 
14856 
14336 
14896 
1477e 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 


POSITION 


48-38eON, 


75-10=- 2 
12é=- 


RESULTS OF STP CAST 


PRESS 


9) 
10 
20 
30 
59 
3 

ico 


DEOTH 


Ge 

26 
30 
Se 
be 
76 
Be 
Se 
106 
lie 
12e 
136 
14.¢6 
156 
166 
17e 
18.6 
2% @ 
2ie 
226 
236 
24e 
256 
266 
27.0 
286 
296 
396 
3le 
S20 
3360 
34e 
356 
366 
37.6 
38e 
4Ce 
4&l1e 


a2~6 


TEMP 


13073 
13649 
Be M3 
Versa 
Teo 
Tell 
6655 


TEMP 


i373 
13.73 
13673 
13671 
pI a | 
13268 
13264 
132256 
13049 
13042 
10.09 
9253 
9e29 
8296 
3094 
8677 
2.54 
BeN3 
8eM5 
8e02 
Fe94 
7e 78 
Fe75 
7676 
te AE f 
7078 
7e78 
Fel3 
7e68 
7268 
7eh7 
7067 
7eAT? 
7069 
7265 
Teo 
7e39 
Teoo 
7e29 


Oe0W 
78 POINTS. TAKEN FROM ANALOG TRACE 


SAL DEPTH 


32204 
32eC5 
aa e | 
32079 
32098 
voecte 
33289 


SAL 


320604 
32004 
22604 
32eC4 
32004 
32004 
322204 
32004 
2eeCS 
32¢06E 
220eC9 
32018 
32027 
322038 
32045 
32047 
320 48& 
32251 
32656 
32059 
322¢61 
326 €5 
32268 
32e71 
s2e73 
Seen oS 
32077 
32679 
32682 
32e 82 
32284 
22e 85 
32¢86 
32686 
32¢ 87 
BP eB 
32e &9 


32690 


32091 


C 
1¢ 
26 
30 
50 
iss, 
99 


27 


DATE. 197 8775 


GMT 


SIGMA 
ig 


23098 


24204 
25034 
25260 
25083 
26e11 
26256 


1923 


SVA 


39307 


38868 
26408 


24009 | 


21863 
192e9 
159.62 


DEPTH 


a36 
446 
456 
46 2 
47 
49 e 
S06 
Sle 
S2e 
550 
59° 
606 
E26 
656 
EBe 
696 
706 
746 
The 
77 
796 
0 «a: 
836 
B46 
856 
R6 « 
87 « 
G86 
BV e 
906 
Gle 
G2e 
G3e 
946 
G5e 
976 
986 
1906 
191s 


DELTA 
a?) 
“G.0 

Oe 29 
Oe79 
00 S5 
le 40 
1292 


2025 


TEMP 


7026 
%e29 
7218 
7el7 
7elé 
7elé 
7015 
7014 
fers 
7el3 
7099 
Te99 
7eSS 
7eld 
7Feid 
Tele 
a 
Telz2 
Fell 
7014 
7elS 
7208 
Ted? 
Te G6 
TaDE 
720299 
6095 
6095 
6293 
6e8S 
6e79 
6072 
6226S 
6263 
6e57 
6656 
6255 
&e SS 


5e55 


POT. 
EN 
Ne %2 
0297 
0213 
Ve31 
9eF&4 
1292 


SOUND 


1500.6 
14996 
14B0 e@ 
14796 
1478.6 
1479.6 
1477. 


DB 


Pre OS Ue, 


60 


120 


—2 
ee) 
ES 


C40 


300, 


Be 
SALINI 


28 


[ERE tver GOV Gs ye 
Ls 8 


3.3 
TY 


3 
» O/OD 


obo 


OFFSHORE OCEANOGRAPHY GROUP 


RFFERENCE NOs 
POSITION 


1S=}0< 
48-422. 0N, 


BESULTS OF STP CAST 


PRESS 


0 
19 
2n 
30 
$0 
ya 

190 
12s 
150 
7S 
290 
225 
259 
30 


TEMP 


13¢e40 
12291 
11,45 
Be 17 
7el7 
7e18 
Tell 
6039 
6255 
6-023 
6ef7 
5e 92 
52056 


SAL 


32e11 
32e11 
32014 
32042 
32076 
33eC9 
323048 
33280 
3232290 
33091 
33e 93 
33094 
33295 
33298 


12€-40e0W 
158 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


124 
149 
174 
199 
was 
248 
298 


29 


DATE 19/7 8/75 


GMT 2269 


SIGMA 
T 
24010 
24020 
24650 
25025 
25¢53 
25092 
26022 
26048 
26259 
26265 
26070 
26073 
264676 
26283 


SVA 


38263 
37305 
345 04 
27 306 
247e!1 
21028 
18262 
15729 
147269 
14369 
13768 
135e4 
133e1 
127 el 


DELTA 
D 
029 
Oe 38 
0275 
1205 
1e 56 
2015 
396 
2e &O 
4015 
4259 
4.83 
5e 48 


PCT e 
EN 
Ne 
9e92 
0207 
0«15 
0236 
0074 
lel? 
1265 
2018 
2078 
3045 
4216S 
53094 
62833 


SOUND 


1499.6 
1497.6 
14926 
148l.e 
1481. 
14786 
1479.6 
1486 
1480. 
1479.6 
147B. 
1478.6 
1477. 
1477. 


DB 


600 


CO 
Ge) 
oa 


Gel BERS LOR UNO p oa 


1200 


1500.5 


30 


PEMRERALUTE,. of 
L 8 le? 


165 
REE. MNO. PS .- PC. eh 

U8-4U6.0 N 127-40.0 W 

H0.48 "DA =20 g6Nle2.8 
32 33 3 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10=- 
4B-46e0N,. 


RESULTS UF STP CAST 


PRESS 


) 

10 
20 
30 
50 
5 
100 
125 
15¢ 
175 
200 
225 
250 
309 
400 
500 
600 
800 
1609 
1200 


TEMP 


14.217 
13298 
13.284 
12e13 
Be20 
7el4 
60 73 
Veal 
T7e27 
6097 
60265 
6e 35 
6012 
5e78 
507 
4279 
46 37 
3032 
3041 
32091 


SAL 


32014 
32015 
32016 
320624 
32e52 
32067 
33019 
332065 
33285 
33092 
33296 
33e96€ 
33098 
34e01 
34004 
34e12 
34017 
34031 
34041 
34047 


127-40 eOw 
268 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


3] 


DATE 2028/75 


GMT 


SIGMA 
4a 
23097 
24202 
242605 
24045 
2$633 
25260 
26205 
26235 
26250 
26260 
26267 
26071 
26276 
26082 
26294 
27eG2 
27e11 
27028 
27040 
27249 


709 


SVA 


39469 
39909 
38707 
350 e2 
26625 
240 04 
198ei1 
17065 
156¢7 
147.28 
14120 
13725 
13323 
127065 
11725 
109.28 
190220 

86069 
T7605 

68e9 


DELTA 
D 
029 
Qe 39 
0278 
leis 
1275 
2e 39 
2093 
3039 
3280 
4217 
4253 
4688 
5e 22 
5 087 
7e1d9 
Be24 
9e 30 
11.617 
12280 
14¢26 


POT e 
EN 
029 
02902 
0298 
0217 
020242 
9082 
1229 
1.¢82 
2039 
3092 
3071 
4246 
5e 28 
7019 

11649 

16279 

22064 

256 95 

5034 

E7015 


SOUND 


150le 
1501le 
159%e 
14956 
1481. 
1477. 
1477.6 
148%96 
1481. 
1480.6 
14806 
1479e 
1478.6 
1478.6 
1477. 
1477.6 
1477e 
14786 
14806 
14826 


TEMPERA URE, i 
n 8 le 


9 16 
9 S28. TAO on 
300 

aa) 

600 

my 
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ee) 
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WII 00 REP. NO. 75 = 10 =%5 

as 
u8-51.0 N 128-40.0 W 

1ec00 MG.-8 DAY-20 GMT-11.8 
SALING TT, O70) 


OFFSHORE OCEANOGRAPHY ‘GROUP 


REFERENCE NOe 
POSITION 


75-10—- 
&4&B8=—51 eON, 


Resovits OF STP ‘CAST 


PRESS 


9 

19 
20 
39 
SO 
TS 
100 
125 
159 
27'S 
209 
ees 
250 
390 
490 
500 
690 
8900 
ined 
1200 


TEMP 


14676 
14676 
14676 
14.65 
10292 
Te23 
7e14 
7e18 
6091 
6056 
6026 
6e 01 
5276 
5e22 
4255 
4032 
4e11 
3077 
3e 32 
3295 


SAL 


32020 
32020 
32021 
B2e2l 
32e39 
32069 
33629 
33663 
33676 
33684 
33089 
33290 
33092 
33092 
33097 
34009 
3402195 
34032 
34e4C 
34648 


128-40 e0W 
257 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


33 


DATE 20/ 8/75 


GMT 1128 


SIGMA 
7 
232089 
23289 
23290 
23092 
24094 
25059 
26208 
264034 
26048 
26e59 


26067 


26071 
26075 
26082 
26693 
27205 
27016 
27029 
27040 
27e49 


SVA 


4024 
40269 
40263 
400 04 
3VSe5 
24164 
19509 
) Ge 6 
15803 
148.5 
14162 
137¢7 
13364 
12765 
117e1 
10665 

9706 

85e7 
7602 

68e8 


DELTA 
D 
0.0 
0240 
Ce &1 
1221 
1289 
2e56 
3010 
3055 
3296 
4e 35 
4e71 
5296 
Se 40 
6205 
i tes 4s fi 
8e 39 
9e41 
11e23 
12.85 
14029 


POT e 
EN 
029 
9eO02 
0208 
0218 
0045 
0288 
1.76 
1288 
2046 
3099 
3e79 
4e54 
Se 36 
7019 

110654 
16265 

22036 

35¢e32 

50210 

66628 


SOUND 


150 36 
15036 
1504. 
15036 
1488e 
14786 
14796 
14806 
1480.6 
14796 
14786 
1477.6 
1477e 
14756 
1474.6 
14756 
14766 
14786 
1480.6 
14826 


TEMPERATURE, 
u 8 | le 


9 16 
QO Mig08 30 epee ae 
300 
aa) 
600 
Tf 
i 
me 
o 
W900 REF. NO. 75 - 10-6 
OW 
u9-2.0 N 130-40.0 NW 
1eQ0 MO.-8 DAY-20 GMT-20.9 
SRW UND) i. eae 


35 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE-“NOe..79210-~. 6 DATE 20/7 8/75 
POSTTION 4&9=— 2eON, 136-40 0e0W GMT 2%e9 


BeoULTS, OF STP. CAST 281 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA 

5 D 

oO 14613 32014 ¢) 23098 394e2 029 

190 T4elil 220e14 10 2302958 39462 9039 
20 146079 32014 20 23099 394el 0679 
390 130643 32014 {a 24e12 38126 1218 
59 9017 320306 59 25000 29704 1¢85 
Vs 7e 35 322063 75 25053 24702 fece 
100 7e 98 33609 99 250 93 210e0 32009 
La 6288 33051 124 26029 17604 a8 os 
159 6059 33067 149 26245 16161 3099 
py as 6026 33679 174 26259 148.61 4.38 
204 6eN%3 33084 199 260606 14169 4074 
225 5270 350 87 223 26072 13603 5009 
250 5045 33088 248 262076 132e6 Se 42 
399 Sel2 33493 29R 2606 84 12565 6097 
400 4-288 340092 397 26094 117ei 7228 
ba 4055 34e12 496 27265 19669 8e 49 
600 4e 36 34021 5S5 27015 98e9 9e 43 
B00 32082 34635 793 27e31 84.5 11.26 
10090 3e 32 34041 991 27641 7502 12686 
1200 20839 34047 1188 27059 6765 14e28 


| 


POT e 
EN 
9.9 
9092 
9.08 
021383 
9045 
9288 
1.39 
169323 
2052 
3015 
3085 
4260 
5041 
7e22 

11255 

1626€ 

22044 

35042 

50297 

66004 


SOUND 


1501le 
150le 
1501. 
1499.6 
14856 
1479.6 
1478.6 
147Ge 
1478.6 
1477.6. 
1477. 
14766 
1475e¢ 
1475e 
14766 
14766 
1477e 
14786 
1480. 
148l.e 


300 


DB 


6500 


CO 
ie, 
C 


Priore ies 


1200 


1500,5 


TLEMEBRIA DURE, CC 


HER. BNO. F725 + 


“9-10.00 N 


LO “= 86 


132-40.0 W 


MO.-8 DAY-21 GMT-7.3 


De 
SALINI 


33 
lie 


3 
0/00 


16 


ao 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


7T5-10- 
49-10 e0Ne 


RESULTS OF STP CAST 


PRESS 


ce) 

in 
20 
30 
50 
75 
100 
i125 
1596 
175 
200 
225 
250 
3¢0 
400 
5006 
600 
BO0 
1904 
120600 


TEMP 


13649 
13049 
13222 
126290 
Be20 
6073 
Ee 56 
6063 
6052 
6019 
5288 
Se 67 
$039 
4088 
4e52 
4023 
4290 
3053 
3e10 
2e 76 


SAL 


32eCE 
320209 
320609 
32013 
32024 
32086 
320 8E 
33e33 
33069 
33686 
33089 
33e 89 
33091 
330692 
34005 
34014 
34e22 
34032 
34039 
34046 


8 


132-40 e0W 


oy 


DATE 21/7 8/75 


GMT 


7e3 


307 POINTS ‘TAKEN FROM ANALOG TRACE 


DEPTH 


0 
19 
20 
3f: 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


SIGMA 
T 
24206 
24207 
24e12 
24035 
25019 
25056 
256 82 
26018 
26048 
26265 
26072 
26074 
26279 
26086 
27200 
27010 
27019 
27032 
2704) 
272 FC 


SVA 


386062 
38509 
38129 
35905 
2790S 
24467 
22005 
12626 
1586 
14262 
136064 
13463 
12926 
123e5 
119.9 
101.28 

G4e5 

8340 

7405 

66e8 


CEL TA 
D 
009 
Oe 39 
0277 
12614 
1676 
2641 
2099 
306 5V 
3093 
4630 
4265 
4299 
Se 31 
5094 
7el0 
8017 
9015 
10.92 
12249 
1390 


POT e« 
EN 
90 
02092 
9298 
0217 
0042 
Oe &4 
le3s 
1694 
2653 
30214 
3e 81 
4654 
5e 34 
7010 

11.623 

16¢19 

21269 

34622 

48259 

64435 


SOUND 


14996 
1499»8 
1498. 
1495.6 
148l.e 
14766 
1476.6 
1477. 
1478.6 
1477e 
14766 
14766 
14756 
1474.6 
1474.6 
14756 
14766 
1477e 
1479.6 
1481. 


300 


DB 


600 


CO 
© 
© 


PRED OURE, 


1200 


15005 


38 


TEMPERSITIURE,. @ 
4 8 Ge 


Soph ee a 


REF. NO. 75 - 10 - 9 
U9-17.0 N 134-40.0 W 


MO.-8 DAY-21 GMT-15.8 


fe 3 J 
SALINITY, 0700 


16 


Jo) 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOs 
POSITION 


75-10- 
49-1 7¢e0N, 


RESULTS OF <STP CAST 


PRESS 


re) 

19 
20 
30 
50 
WS 
100 
125 
1:55 
175 
209 
225 
250 
399 
490 
5a9 
600 
800 
19090 
1200 


TEMP 


12e79 
12279 
1279 
1%e16 
7e63 
6eA1 
6027 
6035 
5079 
5268 
$e 50 
Se2l 
$091 
4e71 
4015 
3e 86 
3e 66 
3028 
3092 
2e7!1 


SAL 


32040 
32040 
32041 
32052 
32260 
32064 
32e 68 
33002 
33041 
33074 
33083 
330 84 
33085 
33¢89 
33298 
34099 
34e17 
3439 
34637 
34046 


9 


134-49 eOw 


DEPTH 


¢) 
10 
20 
30 
SG 
v5 
99 
124 
149 
174 
199 
223 
248 
298 
297 
496 
Soo 
793 
990 
1188 


39 


DATE 21/7 8/75 


GMT 15¢8 
270 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
is 
24045 
24045 
24446 
25001 
25047 
25064 
25072 
26200 
260e35 
260 62 
26071 
26076 
26079 
26485 
26298 
270190 
27019 
27033 
27241 
27050 


SVA 


349065 
349e9 
34Ge2 
29600 
25301 
23702 
23Ce0 
20307 
170 «6 
14561 
13623 
132065 
129¢6 
12369 
112e1 
101067 
94e1 

8165 
7408 

6602 


DELTA 
D 
020 
0235 
e709 
1.203 
1.56 
2017 
2076 
3e 31 
3078 
4e17 
4952 
4e 86 
5018 
5e82 
6039 
8e95 
9203 
10077 
12234 
13074 


POT e 
EN 
929 
0292 
9207 
0216 
9037 
976 
128 
1292 
2057 
3e 22 
3089 
4261 
5e 49 

11634 

16622 

21067 

34619 

48239 

€4e14 


SOUND 


14976 
1497.6 
1497.6 
1488.6 
14796 
14766 
14756 
14756 
147Se 
14756 
14756 
1474. 
1474. 
14736 
147 36 
14736 
1474.6 
14766 
1478.6 
14896 


300 


DB 


600 


CO 
Gd 
© 


PAE OOWGHE », 


1200 


15005 


2 
SALINI 


40 


TEMPERATURE, £ 
Lt 8 ie: 


eee 


Mer. INO. 75 - dO = dl 
U9-26.0 N 136-40.0 W 
MO.-8 DAY-2e GMT-0.3 


J¢ =: 
It, 0/00 


1G 


3 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 


75=10= 


POSITION 6&9=-2640N,. 
Reovavs Ur sir CAST 


PRESS TEMP 


9) 12e32 
10 12e 32 
20 12013 
39 lle 76 


509 7e¢98 
Gass 6e52 
100 6014 
125 5039 
150 Se 76 
ore 5063 
2o0 5e 36 
225 52097 
250 42834 
300 4052 
400 4014 
500 3092 
600 Segoe 
800 3045 
19900 3e03 
1200 2e72 


SAL 


32e37 
32e37 
32638 
32038 
32047 
32653 
320e€4 
33003 
33042 
33069 
3382 
33683 
33486 
33289 
34202 
34012 
34019 
34631 
34040 
34045 


136-40 eC Ww 
244 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


c 
10 
20 
39 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
&S5 
T93 
990 
1188 


4) 


DATE 227 ‘8/75 


GMT 


SIGMA 
T 
24e51 
24651 
24056 
24262 
250 32 
25256 
25070 
26204 
26036 
26059 
26072 
26077 
26081 
260 87 
27202 
27012 
27019 
27632 
27043 
27250 


0e3 


SVA 


34301 
34306 
33906 
33302 
267¢5 
24465 
231¢7 
19965 
169¢65 
147.28 
13504 
1316 
12720 
12 1%6'7 
19804 
9928 
9307 

8206 
7300 
66069 


DELTA 
D 
O29 
Ce 34 
0269 
1292 
1262 
2e25 
2084 
3e 39 
3284 
4023 
4259 
4292 
Se 24 
5 e286 
7%eOAl 
8295 
9202 
19277 
12631 
13671 


POT e 
EN 
929 
0202 
0207 
0216 
024% 
0289 
1° 33 
1295 
2059 
3023 
3299 
4263 
5241 
7el5 

11.622 

15298 

21241 

33288 

47299 

63065 


SOUND 


14956 
14956 
14956 
1494.6 
14896 
14756 
1474.6 
1474.6 
1474.6 
14756 
1474. 
14736 
14736 
14726 
1473e¢ 
14736 
14756 
1477e 
1478.6 
14806 


300 


DB 


600 


CO 
=) 
=) 


PRESSURE, 


1200 


15005 


42 


TEMPERAIURE, © 
4 8 le 


Sy ieee 


Rery NGs 75 = B62 £2. 


4u9-34.0 N 138-40.0 NW 
MO.-8 DAY-22 GMT-8.3 

33 
hy 


c 3 
SHEINITT; G7 00 


35 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6e 
POSITION 


yS-i0= 
49-34e0N,e 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
39 
59 
gs) 
100 
£25 
159 
DTS 
200 
ees 
259 
3c0 
400 
5¢90 
600 
800 
1009 
1299 


TEMP 


hee 
12615 
12210 
12298 
8el2 
—e 30 
Se 62 
5 e84 
5293 
5269 
5e59 
5e95 
40832 
4684 
4e13 
30e82 
3e 62 
3025 
2096 
2e6R 


SAL 


32038 
32e38 
32e4i1 
32047 
32049 
32063 
J2e7€ 
33044 
330675 
33684 
33086 
eM Ps Mot 
33086 
33295 
33699 
34eC9 
34e17 
342630 
34638 
34044 


12 
138-40 e0 w 


43 


DATEue2/ A/75 


GMT 


8e3 


226 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
it) 
24256 
24056 
24055 
24264 
25031 
25067 
250 86 
26037 
26260 
26070 
26074 
26e78 
26¢82 
26289 
26099 
27e11 
2720219 
27033 
27042 
27e49 


SVA 


338e9 
339e5 
336067 
33203 
26820 
234e1 
21666 
16806 
14669 
137.5 
13461 
12969 
126e9 
120 e8 
11120 
190 e6 

9368 

8167 

T3e7 

6706 


DELTA 
D 
029 
O00 34 
0268 
1201 
1263 
2e25 
2081 
3e 30 
3069 
4004 
4238 
4e71 
5293 
5265 
60 81 
7287 
8e85 
102§9 
120614 
4.3655 


POT e 
EN 
929 
0092 
0207 
0e15 
0049 
e390 
1.239 
le 86 
2049 
2098 
3e 63 
4035 
Se1l3 
6086 

10299 

15284 

21229 

330€9 

47283 

63074 


SOUND 


1495.6 
1495e 
14956 
149S5e 
1481. 
1474.6 
14726 
1474, 
1476.6 
147Se 
147Se 
14736 
14736 
1474.6 
14736 
14736 
1474.6 
1476¢ 
1478.6 
1480.6 


44 


TEMPERATURE, € : 
u RSs 16 


U 
0 | Ct ee remeer 
300 
(aa) 
600 
Lt 
a 
Le) 
o 
W900 REF. NO. 75 - 10 - 13 
QO 
u9-4U1.0 N 140-40.0 N 
1e00 MO.-8 DAY-22 GMT-22.2 
SALINITY, 700 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


7T5-10- 
49-4140N, 


RESULTS OF STP CAST 


PRESS 


9 

10 
20 
30 
S6 
(ees 
100 
125 
150 
175 
2on 
ees 
250 
3N9 
409 
509 
E600 
BOO 
1096 
1209 


TEMP 


11.645 
Ale SIE 
11235 
11226 
6074 
5253 
50215 
4e98 
5227 
5024 
5e%6 
4279 
4062 
4 36 
4205 
3e 86 
3059 
3026 
2e 96 
2068 


SAL 


32049 
32049 
32049 
32049 
32068 
32072 
32e 7E 
3302 
33051 
33074 
33082 
3382 
33084 
33288 
33699 
34019 
24017 
34029 
34e37 
34644 


13 
140-40e20W 


DEFTH 


0 

10 
20 
30 
50 
75 
9g 
124 
149 
174 
199 
awe 
248 
298 
397 
496 
295 
793 
990 
1188 


45 


DATE 22/ &a/75 


GMT 2262 
217 POINTS TAKEN FROM ANALCG TRACE 


SIGMA 
T 
24077 
24678 
246478 
24e8C 
25065 
250283 
25091 
26013 
26049 
26067 
26076 
26079 
26¢83 
26288 
27201 
27012 
27019 
27032 
27041 
27049 


SVA 


31869 
31728 
31769 
316065 
235e5 
21803 
Bieta 
19023 
YS T*2 
13928 
13266 
12922 
125e9 
1208 
199.8 
10C el 
9365 

2204 
7404 
67e2 


DELTA 


PCT e 
EN 
00% 
0202 
0206 
0015 
9036 
0272 
1620 
1.278 
2038 
2099 
3064 
4035 
vet2 
6085 

19092 

15e7% 

21212 

lie pe i | 

47681 

63263 


SOUNC 


14926 
1492.6 
14926 
1492.6 
14766 
1471. 
1470e 
14706 
14736 
14736 
14736 
1472 6 
14726 
1472.6 
1472. 
147 36 
1474, 
14766 
1478.6 
1480.6 


300 


DB 


600 


900 


tee le rian, 


1200 


15005 


46 


KEMRERALRU RE,  &C 
8 les 


16 
Ee 
REF. ONO. 975 -— #07 =p 
U9-U9.0 N i4e-40.0 W 
M0.-8 DAY-23 GMT-6.3 
eC oo 5 eho’ 
SALAPNE Ts, SO AGB 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 


79-10- 


POSITION 49=-49,0N, 
RESULTS OF STP CAST 


PRESS TEMP 


9 PU8H38 
10 11e35 
20 L1le22 
30 llel2 


50 6061 
75 52049 
were) S208 
| ogo 4266 
150 Se 36 
i7S 5e30 
eCn 4094 
225 4e72 
250 4055 
3fno 4e2} 
400 3296 
5090 sere 
600 3e59 
BCO 3624 
1006 2093 
1200 2265 


SAL 


142-40 .0W 
212 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


124 
149 
174 
199 
223 
248 
298 
397 
496 
$95 
793 
990 
1188 


47 


DAMED 23/7 8/75 


GMT 


SIGMA 
7 
24076 
24e 80 
24082 
24085 
25069 
25286 
25091 
26204 
26265 
26e73 
26078 
26081 
26284 
26091 
27e02 
27ei1l 
27020 
270632 
27042 
27¢50 


603 


SVA 


31962 
31602 
31402 
3119 
23204 
21506 
211¢3 
19$8e9 
14261 
13464 
129069 
12704 
12446 
11804 
190824 
1003 

93060 

8128 

7305 

666 


DELTA 
D 
209 
Oe 32 
0263 
%e95 
12647 
2203 
2e 56 
3208 
3650 
3e 84 
4017 
4e50 
40 4&1 
5042 
62055 
72609 
8e56 
196 30 
11284 
13024 


POT e 
EN 
020 
0292 
Oe 0€ 
0014 
0036 
Qe7l 
1018 
1.278 
2036 
2293 
3056 
4025 
5293 
6073 

10276 

15454 

20094 

33e29 

47040 

63297 


SOUND 


14926 
1492.6 
14926 
14926 
14756 
1471le 
1470e 
146959. 
14736 
1474.6 
14726 
1472.6 
14726 
1471. 
1472e 
14736 
1474.6 
14766 
1478.6 
148% e 


300 


DB 


600 


CO 
© 
& 


PRESSURE. 


L2Uu 


15005 


48 


TEMPERANIGGE,, & 
4 8 liz 


16 
Lae a 
REF. NO. 75 - 10- 15 
50-0.0 N i145-0.0 W 
MO.-8 DAY-23 GMT-15.8 
C 33 iS a5 
SRLUNT TY. CAS 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


78-10- 
OeONo 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
39 
50 
tae 
100 
Teo 
1590 
gee 
200 
225 
250 
309 
400 
599 
600 
80G 
10909 
1200 


TEMP 


11.213 
11212 
11207 
1126906 
7296 
5e74 
5e 96 
4271 
4e71 
4268 
4248 
4027 
4219 
4e93 
391 
3e70 
3052 
3017 
2e938 
2061 


SAL 


32053 
22054 
32054 
32054 
32663 
32672 
32675 
32095 
33047 
33470 
33680 
33082 
33085 
33690 
34002 
34013 
3401S 
34033 
342406 
34e46 


15 
145— 020w 


DEPTH 


49 


DATE 23/7 8/75 


GMT 15e8 
202 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24 86 
246 8&6 
24087 
24289 
25044 
25081 
25091 
26e11 
264e52 
262670 
26e81 
26285 
26¢88 
260293 
270204 
27015 
27021 
27036 
27044 
27051 


SVA 


31065 
31069 
39Ge5 
39804 
25504 
22008 
2ilel 
1926 
15369 
13628 
12609 
123066 
12028 
115e8 
196€0e6 

9667 

91.23 

7808 

7103 

65e3 


DELTA 
D 
920 
Oe 31 
e262 
0293 
1252 
2ell 
2064 
3016 
3259 
3095 
4027 
4259 
4289 
5248 
6259 
7260 
2254 
19224 
11.273 
13209 


POT e 
EN 
929 
0002 
0206 
9e14 
0238 
0075 
1e«23 
le &? 
2043 
3001 
3064 
4e32 
5e06 
6071 

10264 
15228 

20054 

32264 

46029 

€i,. 53 


SGUND 


1491. 
1491.6 
1491. 
1491.6 
14806 
1472.6 
14706 
14696 
1470. 
1471le 
1471. 
1470.6 
14706 
1470.6. 
14726 
14736 
1474.6 
1476.6 
14786 
148C. 


300 


DB 


600 


CO 
© 
=) 


Phasoenes 


1200 


1500," 


50 


TET RBRIG TARE , CC 
lu 6 bee 


RER. MNO. (75 -- 


9¢7050"N 


LO = 227 


145-0.0 W 


MO.-8 DAY-24 GMT-6.0 


C 
SALINI 


ops. 
TY 


3) 
0/00 


16 


39 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOs 
POSITION 


52= 


75-10- 
DeON, 


RESULTS OF STP CAST 


PRESS 


160 
L25 
150 
175 
200 
ge5 
250 
300 
460 
500 
600 
BOO 
1C00 
12¢0 


TEMP 


1Ce657 
10263 
19654 
10649 
6eSC 
4e69 
3065 
4e10 
4e99 
3097 
3e 92 
3290 
3e 87 
3e 82 
3074 
3656 
30 36 
3et6 
2e79 
2054 


SAL 


32055 
32056 
32057 
32257 
32074 
32079 
32093 
33048 
33074 
33281 
330 86 
33290 
33093 
33298 
34008 
34016 
34624 
34034 
34041 
34647 


145— OeCw 
185 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


C 
10 
20 
30 
St 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
792 
$90 
1187 


5] 


DATE 24/7 8/75 


GMT 


SIGMA 
ay 
24095 
24097 
24099 
25200 
25079 
25298 
26220 
26260 
26280 
26087 
26092 
26095 
26097 
27202 
27e11 
27019 
erfeat 
272638 
270 46 
270583 


600 


SVA 


39163 
30004 
29863 
29707 
22260 
204.20 
18304 
146.3 
127el 
12120 
1165 
11328 
1116 
19726 

99e7 

9229 

BEe6 

7605 

6906 

E3206 


DELTA 
D 
020 
Ce 30 
0260 
0e90 
12e41 
1095 
2043 
2e85 
3e19 
3e 5C 
3280 
4eC9 
4037 
4092 
5095 
6091 
7280 
9041 
19¢ &6 
12220 


POT « 
EN 
020 
0292 
0206 
9014 
0234 
0268 
lell 
1269 
2007 
2058 
3e1S 
3077 
4045 
5098 
9e67 

14.205 

19204 

30252 

43482 

§8e72 


SOUND 


1490.6 
1490. 
1490.6 
1490.6 
14736 
1468. 
1464.6 
1467.6 
1468.6 
1468.6 
1468.6 
14696 
1469, 
1470. 
1471. 
1472. 
1473-6 
14756 
1477. 
1480e 


300 


DB 


600 


CO 
© 
© 


PRESSURE, 


1200 


1500," 


o2 


TEMPERRATLURE, € 
u 8 ee 


REF. NO. 75 - 10 - 18 
51-49.0 N 142-U0.0 WW 
MO.-8 DAY-24 GMT-14.5 
a3 
a: 


C 3 
SALINITY,» O/ UG 


16 


39 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6 
POSTION 


75-1C- 
51-496 ON, 


RESULTS OF STP CAST 


PRESS 


o 

19 
20 
30 
50 
Riba, 
1900 
125 
150 
175 
290 
aa5 
259 
3200 
400 
5900 
600 
a00 
10c¢9 
1200 


TEMP 


10253 
10253 
10.235 
10e25 
6259 
4269 
4e11 
4242 
4067 
4256 
46 38 
4225 
4e15 
4eD%2 
3084 
30 66 
3eSi 
3218 
2091 
262 


SAL 


32057 
322658 
32058 
32059 
32071 
32¢81 
32094 
33@383 
323066 
33480 
33083 
33084 
33288 
34093 
34e03 
34e12 
34020 
34e31 
34037 
34045 


142-40.0wW 
198 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
16 
2c 
30 
5G 
Ps: 
99 

124 
149 
174 
199 
2228 
248 
258 
297 
496 
$95 
793 
$9¢ 
1188 


ua 


DATE 24/ 8/775 


GMT 1405 


SIGMA 
+ i 
246995 
25200 
25003 
25095 
25070 
26060 
26016 
26044 
26067 
26080 
260 84 
2686 
26091 
26096 
27005 
27ers 
27023 
27034 
27042 
27250 


SVA 


297026 
29702 
29405 
292063 
231064 
202 04 
1870 
161.0 
13902 
128.9 
12368 
12128 
118e1 
113-25 
19Sel 

9609 

9$0e2 
80 e2 

7305 
66e2 


DELTA 
D 
020 
Ce 30 
59 
Ce 89 
1.644 
1097 
2046 
2e 88 
3e26 
3059 
3099 
4221 
4251 
5e C9 
6018 
7019 
B8el2 
9082 
11.36 
12¢76 


PCT» 
EN 
969 
9092 
0206 
9014 
9e3€ 
0279 
Lei3 
162 
2014 
2e6S 
3029 
3095 
4668 
6030 
19018 
14.279 
200905 
322014 
46023 
61285 


SQUND 


1489.6 
i4@AaQe 
4896 
14596 
1475.6 
1466.6 
1466e 
1468.6 
1470s 
1479-6 
i479e 
L47Ge 
14706 
i470. 
L1471le 
1472.6 
14736 
14766 
147Be 
14806 


300 


DB 


600 


CO 
© 
SS 


PRESSURE; 


1200 


15005 


TEMPERATURE, & 
. 8 Ve 


16 
re 
REF. NO. 75 - 10 - 19 
51-41.0 N 140-40.0 NW 
MO.-8 DAY-24 GMT-21.7 
Cc oa 6 Ei) 
SALIBNTT., ta7o0 


55 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 75-10- 19 


DATE 24/7 8/75 


POSITION SiI-41eONy 140-40¢0W GMT 21¢7 
RESULTS TOF "STP CAST 295 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA 
SF 

0 11210 3253 G 246 86 

19 11299 B2eS3 106 24286 
20 10286 32253 20 24290 
39 10.270 32e56 30 24095 
50 6029 32071 50 eases 
75 5e39 32075 Tao 25288 
160 4074 32078 99 25297 
125 4246 32097 124 26015 
PSO 5021 33648 149 262048 
75 506 33468 174 262065 
200 4289 33079 199 26475 
2a 4059 332081 2as 26280 
250 4043 33084 248 26e 84 
300 4218 330990 298 26092 
409 3e92 34090 397 27002 
500 3e73 34e11 696 27013 
609 3056 34e19 595 27021 
800 30625 34029 793 27232 
1000 2099 34637 996 27041 
120C 20268 34e42 1188 27049 


SVA 


31020 
31003 
306e7 
3919 
22707 
21325 
29505 
188.25 
15823 
14262 
13263 
127 «7 
124e1 
11763 
108el1 
GBe4 
9128 
8264 
7468 
6709 


DELTA 
D 
029 
Qe 31 
0e€2 
9292 
1644 
1299 
2e51 
3291 
3044 
3e 81 
4015 
4248 
4279 
5e 49 
6252 
7e55 
8650 
10624 
11.281 
13¢23 


PCT e 
EN 
029 
0e02 
0096 
9214 
9e35 
02793 
120164 
1074 
2033 
2095 
3e€9 
4231 
52007 
6e76E 

19077 

15247 

20 281 

33018 

47021 

€3043 


SOUND 


1491. 
1491.6 
1491. 
1490.6 
1474.6 
147Ge 
1469.6 
1468. 
14726 
14726 
14726 
1471. 
1471. 
1471le 
14726 
14736 
1474, 
14766 
147 8. 
14806 


300 


DB 


600 


CO 
a3) 
(Fee 


PRESSURE, 


1200 


1o005 


56 


FEMPERATLURE, € 
F 6 le 


Ma ee 


REPS NO 7S = b= av 
51-34.0 N 138-40.0 W 
MGs-@ Cates GMI-64S 

33 
TY 


C 3 
SAL ENTITY, OF UU 


33 


OFFSHORE OCEANOGRAPKFY GRCUP 


REFERENCE NOe6e 
POSITION 


75-10= 
Si-34eON> 


RESULTS SOP FESTP&SCAST 


PRESS 


0 

10 
20 
30 
50 
tS 
190 
125 
150 
175 
200 
2258 
250 
300 
400 
500 
600 
800 
10699 
1200 


TEMP 


11280 
11.80 
11280 
190-60 
7e29 
6207 
5258 
5259 
5e 86 
€e C6 
5064 
5e29 
5208 
4676 
4e33 
3e96 
3671 
3423 
300 
2269 


SAL 


138-40 .0w 
243 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


57 


DATE 257 -8/75 
GMT 


SIGMA 
7 
24e61 
24061 
24261 
24086 
25046 
25064 
25079 
264 CE 
262049 
26062 
26071 
26077 
26¢e 80 
26087 
27000 
27ell 
27019 
27e 33 
27042 
27049 


608 


SVA 


33308 
33403 
33465 
31026 
25308 
23702 
22209 
1S7e1 
165065 
145064 
137.20 
1315 
128.3 
12264 
11002 
101ei1 

930e6 

8166 

7T4el 

6704 


DELTA 
D 
020 
Qe 33 
Ce67 
0299 
1255 
2e16 
2e73 
3e26 
3e71 


4-209 


4045 
4278 
5ell 
5274 
6089 
7eS4 
Be92 
10.667 
12622 
13263 


POT e 
EN 
020 
0e%2 
0297 
002015 
On 3z 
0076 
1.027 
1287 
2250 
32014 
3082 
4055 
5€33 
72098 

11229 
16202 

21248 

33692 

48298 

63092 


SGUND 


14936 
14946 
1494.6 
14996 
1478.6 
14736 
14726 
14736 
147Se 
1477.6 
14756 
1474.6 
1474.6 
14736 
14736 
1474e 
1474.6 
14766 
14786 
1480.6 


300 


DB 


600 


CO 
© 
© 


PRESSURE; 


1200 


1300,5 


ECMRAEHARENR Es, & 
4 8 le 


\ Le 


REF. NO. 75 - 10 - 21 
51-26.0 N 136-40.0 W 
MO.-8 DAY-25 GMT-13.5 
33 
mi 


a 3 
SALINITY, 8700 


16 


39 


OFFSHORE OCEANOGRAPHY GRCUP 


REFERENCE NOe 
POSITION 


75-10- 
51-26e¢0N, 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 

ko 6) 
7S 
1c0 
125 
156 
r7s 
200 
e225 
250 
300 
400 
SCO 
690 
800 
1209 
1200 


TEMP 


12634 
12¢34 
12627 
11264 
Ee98 
6e90 
5069 
52081 
6e00 
5e72 
$e5l 
5e27 
44834 
4e%6 
3074 
Se 37 
3008 
2079 


SAL 


32635 
32037 
SeeaT 
320e4C 
32047 
32056 
32e71 
35083 
33248 
33074 
33083 
33486 
33488 
33491 
342900 
34019 
34016 
34629 
34¢37 
34642 


136-40 eOw 
238 POINTS TAKEN FROM ANALCG TRACE 


CEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
2e35 
248 
298 
397 
496 
$95 
793 
990 
1188 


59 


DATE? 25/°8/75 


GMT 13¢5 


SIGMA 
T; 
24249 
24651 
24252 
24266 
25046 
25065 
25081 
26e12 
26037 
26059 
26069 
26074 
26078 
26285 
26097 
2700S 
27017 
27031 
27049 
27047 


SVA 


34409 
34402 
34269 
32907 
25402 
23508 
221062 
19126 
168e5 
148.64 
138.9 
13404 
1302.2 
12369 
11363 
19030 

95067 

8328 

7504 

6908 


DELTA 
D 
029 
Oe 34 
9269 
1293 
ress 
2019 
2076 
3e73 
4e12 
4248 
4682 
5e15 
5078 
6097 
8e95 
9294 
10.&3 
12643 
13687 


POT e 
EN 
929 
9092 
0207 
Ne16 
0238 
9077 
1628 
1.86 
2259 
3014 
3e @3 
4257 
5037 
7FelS 

11636 

164631 

21687 

34063 

490619 

65e38 


SOUND 


14956 
14956 
149S.¢ 
14936 
14766 
1473.6 
1472.6 
1474.6 
14766 
14766 
1476.6 
14756 
1475e 
1474.6 
1474.6 
1474. 
1474, 
14766 
14786 
14B1l.e 


DB 


600 


CO 
ae 
© 


PRESSUAE ; 


ew 


15005 


TEMPERATURE, C 
4 8 le 


Aor. (NOS. 7or = Gaia gee 
Jl-17.0 N 134-40.0 W 
MO.-8 DAT-e5 GMT-e1.4 
33 
17 


e 3 
SALINITY, G700 


16 


Sh 


OFF SHORE OCEANOGRAPHY GRCUP 


REFERENCE NOe 
POSITION 


Cte eal Wc 
51-1 720N> 


ReEoUL os OF otf CAST 


PRESS 


100 
125 
P50 
175 
209 
es 
250 
3200 
400 
So 
600 
8090 
1800 
12900 


TEMP 


12656 
42652 
12¢52 
12216 
Tei 
6e21 
5e36 
5e47 
6249 
5041 
5e 16 
4292 
42478 
4263 
4e°8 
4e%8 
3283 
3e 43 
2014 
2075 


SAL 


32239 
SZ2e31 
wees) 
32034 
32254 
320ef6 
32074 
33eG4 
33042 
33675 
33082 
33283 
33484 
33293 
33098 
34e11 
24018 
34e30 
34028 
34044 


22 
124-40 ef Ww 


DEPTH 


9] 
10 
20 
30 
59 
7 > 
99 

124 
149 
174 
199 
223 
248 
298 
3297 
4G€E 
ele is) 
793 
990 
1188 


6] 


DATE "23/7 6/75 


GMT 21¢4 
307 POINTS TAKEN FROM ANALCG TRACE 


SIGMA 
T 
24041 
24043 
24043 
24052 
25040 
25e71 
259607 
26209 
26039 
26466 
26075 
26278 
26281 
262e89 
26099 
27¢e9S 
27017 
27e31 
27240 
27049 


SVA 


35207 
35126 
3518 
34303 
25902 
23004 
21502 
194¢e2 
166e1 
140.29 
13361 
130¢9 
1279 
11969 
L1ilel 
190266 

9505 

8345 

7Se9 

6Be1l 


DELTA 
D 
29 
9235 
Oe 70 
1295 
1264 
2024 
26.c0 
3e32 
seer 
4e15 
4249 
4e &2 
5014 
5e 76 
6eS2 
%e99 
Be 98 
19675 
126 34 
13877 


POT e 
EN 
029 
Oe 92 
02016 
02e4% 
0278 
1.228 
1.86 
2250 
3e13 
3278 
4404S 
Ser? 
Tel 

1le12 

16202 

2125 

24e1€ 

48274 

64e78 


SOUND 


14966 
14966 
1496.6 
14956 
148906 
1474. 
1471.e 
14726 
14736 
1474. 
1473.6 
14736 
14736 
14736 
1472e 
1474.6 
14756 
1477e 
14796 
148G.e 


300 


DB 


600 


CO 
=) 
a) 


PRE Solis 


1200 


15005 


62 


TEMPERATURE, C 
uy 8 12 


i: inom 
REF. NO. 75 - 10 - 23 
91-5.0 N 132-40.0 W 
MO.-8 DAY-26 GMT-4.8 
2 33 3 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe6e 
POSITION SiA= 


75-1 O=_ 
Se ON, 


RESULTS: OF STPs CAST 


PRESS TEMP 


4 12239 
10 12e79 
20 122671 
30 12e59 


50 Be74 
7S 66 88 
100 6284 
125 6058 
159 6052 
ws 6051 
2m 6e 31 
225 6207 
256 Se &l1 
30D Se 40 
400 4076 
509 4234 
600 4ell 
800 3e 67 
1000 3013 
12090 2ef1 


SAL 


32e14 
a2 Sil 
32022 
32e23 
32030 
32047 
32287 
330.207, 
330663 
33084 
3388 
3389 
33090 
330092 
34600 
34,07 
34015 
34639 
34037 
34044 


132-4020W 
224 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


@ 
1C 
2c 
3¢ 
$90 
75 
99 

124 
149 
174 
199 
220 
248 
298 
397, 
4S96 
595 
793 
$90 
1188 


63 


DATE. 267, 8775 


GMT 


SIGMA 
T 
24023 
24e 30 
24633 
24635 
2500907 
25047 
25079 
26014 
26042 
26260 
26265 
26269 
26073 
2660 80 
26293 
27¢04 
27e13 
27029 
27040 
272048 


48 


SVA 


37005 
36309 
36106 
359e2 
291060 
253e2 
22209 
190 e4 
164¢5 
147.67 
14265 
129 el 
135e5 
129e6 
11723 
10862 
1900.3 
8601 

76el 

6804 


DELTA 


D 
CeO 
0«e 37 
Ge 73 
1209 
1672 
2e41 
3e 1 
3253 
3097 
4e 36 
4e72 
Se C7 
5e41 
60 07 
7e 30 
Be 43 
Se 47 

11¢34 
12695 
14249 


FCT e 
EN 
9029 
9292 
0297 
00217 
9042 
0285 
1.39 
1eS8 
2060 
3e 24 
3093 
4269 
Sie. De 
VFe37 

11.274 

16e92 

22e7€ 

26023 

50073 

€60SS 


SOUND 


1497.6 
1497e 
1497.6 
1497.6 
14836 
14766 
1477. 
1477.6 
1478.6 
14786 
1478e 
147B8e 
1477. 
14766 
14756 
14756 
14766 
14786 
14796 
148le 


300 


DB 


6500 


CO 
S&S 
= 


PRESSURE ; 


1200 


1500,! 


64 


TEMPERATURE, 00 
Bg 8 Le 


en 


REP. iNG. 75 <- 0 .- gu 


51-48.0 N 131-7.0 W 

MO.-8 DAY-26 GMT-11.8 
3 
lpi 


c 3 
SALINITY, O/00 


16 


Deo 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NCe 
POST TION 


75-10- 
51-4 8e ON, 


RESUCTS GF STP’ CAST 


PRESS 


0 

10 
20 
20 
50 
75 
100 
r25 
150 
175 
290 
eco 
250 
300 
400 
5900 
600 
BN9 
10CN 
1200 


TEMP 


190290 
1C «82 
10e%3 
Ge Gl 
7%eS52 
6292 
6062 
Ae 49 
6228 
50 54 
Serr 
5e 34 
Sel 
4e82 
4e47 
4022 
Je 81 
oa 31 
2097 


SAL 


32013 
32019 
32027 
32032 
32044 
32081 
334619 
33029 
Soe oe 
33054 
33692 
33695 
330697 
332696 
34205 
340212 
34620 
34630 
34e28 
34045 


st 


DEPTH 


8) 
10 
20 
30 
50 
qs 
99 

124 
149 
174 
199 
ee3 
248 
298 
397 
496 
S75 
793 
990 
1188 


7eCw 
306 POINTS TAKEN FROM ANALGG TRACE 


65 


CATE. gor 8775 


GMT 1128 


SIGMA 
ei 
24659 
24265 
24484 
24295 
25014 
25265 
25096 
26015 
26024 
26047 
26078 
26283 
26284 
26088 
26097 
27007 
2701S 
27027 
27039 
27047 


SVA 


336062 
330069 
31264 
3019 
284e1 
23604 
207 el 
18904 
18164 
159¢e7 
129069 
1250S 
124.65 
122e1 
11461 
190502 

9Gel 

7726 
6909 


DELTA 
D 
0 33 
M265 
02 96 
1654 
2022 
2076 
3026 
3e72 
4014 
4051 
4e 83 
5014 
Se 76 
6094 
8e03 
9205 
19 e92 
12256 
14204 


FCT e 
EN 
920 
0092 
029? 
0014 
9038 
9281 
1229 
1.2 &6 
2051 
3e21 
3099 
4259 
5035 
72098 

11228 

16630 

22692 

350e33 

59231 

E6083 


SOUND 


1490.6 
1490.6 
1487.6 
1486.6 
1484¢ 
14796 
14786 
1477e 
14776 
1477e 
14756 
1475e 
1475.6 
14756 
14766 
14766 
1477.6 
1478.6 
14796 
1481l.e 


66 


TEMPERA LURE, © 
u . L2 


0 ae 
300 

@ 

6500 

nf 

CC 

| 

fe 

W900 REF. NG. 75 - 10 - 25 

QW 
50-2.0 N 130-4U0.0 W 

pve MO.-8 DAY-26 GMT-17.6 

1900," 35 35 3 35 
SALINITY. 0/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6ce 
POSITION 


50- 


75=10="25 
2eON, 


RESUGTS -OF «STP -GAST 


PRESS 


100 
eID 
150 
75 
200 
225 
250 
300 
409 
500 
600 
8006 
1000 
12090 


TEMP 


rs 


32e29 
13227 
le 91 
Gell 
7e42 
6075 
Ge72 
60262 
606 
6638 
Se 96 
Se7l 
5e37 
Sait 
42657 
4633 
4e17 
3e 83 
3029 
2095 


~ 


SAL 


32eM2 
32eC2 
32012 
S2e355 
32049 
32e €8 
3209S 
33044 
3365 
33282 
33e88 
33091 
33692 
33096 
34065 
34e12 
34e1S 
34029 
34e3¢ 
34045 


130-40.0W 
255 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


124 
149 
174 
199 
222 
248 
298 
397 
496 
595 
793 
$90 
1188 


67 


DATE 26/ 8/75 


GMT 176 


SIGMA 
T 
24005 
24006 
24040 
25205 
25042 
25065 
25690 
26027 
26043 
26e¢60 
262706 
26075 
26280 
26487 
26099 
27208 
27015 
27026 
270 38 
270248 


SVA 


386067 
38608 
35468 
29204 
256801 
23509 
21301 
17863 
16325 
14764 
13820 
13269 
12865 
122¢8 
111067 
194.3 

98e5 

8B8e7 

77e9 

6904 


DELTA 
D 
929 
0e39 
Oe77 
1209 
12€3 
2025 
2e &1 
3e29 
3072 
4219 
4046 
4e &0 
5e12 
5e 75 
60eS2 
8209 
9e 02 
19 289 
12¢ 56 
14694 


FOT e 
EN 
99 
9092 
9e0€E 
0016 
0238 
Oe77 
le 27 
1.82 
2042 
3e SE 
3e74 
4047 
5Se2Eé 
7e03 

LlelS 

160614 

21284 

25015 

502044 

€66S7 


SOUND 


14986 
14986 
1494, 
1484.6 
14786 
14766 
1477. 
1478.e 
14786 
14786 
1477. 
14766 
14756 
147Se 
14756 
14756 
14766 
1478.6 
14806 
148le 


300 


DB 


600 


CO 
Cc 
& 


PRES Omit «, 


1200 


15005 


68 


TEMPE, tC 
: 8 Lae 


REF. NO. 75 - 10 - 26 
50-31.0 N 129-40.0 W 
MO.-8 DAY-26 GMT-22.6 
33 
ibis 


C 3 
SALINITY, O/O00 


39 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-1G- 
SO-31e0N, 


RESULTS ‘OF STP ‘CAST 


PRESS 


Q 
10 


TEMP 


13258 
13634 
13022 
10efil 
Be 
7e99 
6290 
Ee 84 
6072 
6658 
6e 31 
6003 
5e 82 
5-51 
4281 
4648 
42097 
3e 72 
3032 
2095 


SAL 


32003 
32005 
32eC6 
32014 
32041 
32e €9 
o35e15 
33254 
33078 
33086 
33092 
33292 
33294 
33097 
34202 
34e11 
34616 
34029 
34238 
3B4e45 


26 
129-40.20W 


DEPTH 


¢ 
10 
20 
30 
56 
Rg.) 
99 
124 
149 
174 
199 
22-3 
248 
298 
297 
496 
Hehe 
793 
990 
1188 


69 


DATE 264-6775 


GMT 22¢e6 
299 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24200 
24007 
24019 
24e61 
25026 
25061 
26290 
26032 
2606 S2 
26260 
26268 
26072 
26476 
260 82 
260295 
27206 
27014 
27028 
27e38 
27248 


SVA 


3916 
38620 
38302 
33408 
27208 
23906 
29302 
17307 
15467 
14609 
13926 
13€e3 
13226 
127.23 
116e2 
10665 

G$Se4 
B87 el 
77028 

6964 


DELTA 
D 
009 
9e 39 
OGe77 
12614 
1274 
2638 
2eS33 
3e 41 
3e 82 
42019 
4255 
4eS0 
5e23 
5e 88 
7eI9 
8e20 
90223 
11610 
12.275 
14623 


FCT e 
EN 
020 
9292 
0298 
0217 
0241 
0232 
1.231 
16.286 
2042 
3205 
3073 
4248 
$e2S 
Sar “ye See | 

110643 

16248 

22026 

35's 54 

$0269 

E702” 


SOUNC 


1499.6 
14996 
14986 
1490.6 
1481. 
14786 
1478.6 
14796 
14796 
14796 
1478.6 
1477. 
1477e 
14776 
1475e 
14766 
1476.6 
14786 
1480.6. 
148le 


DB 


600 


CO 
CS 
Cy 


PRESSURE, 


1200 


15005 


70 


LEMPERH BRUNE, & 
“4 8 LZ 


16 
REF. NO. 75 - 10 - 27 
u9-51.0 N 128-40.0 WW 
MO.-8 DAY-27 GMT-5.3 
e ofS) 3 he 
SH ING a ee 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


9 

10 
20 
30 
59 
Fé, 
1006 
125 
150 
175 
209 
225 
2$0 
300 
409 
509 
600 
800 
1000 
1200 


TEMP 


11264 
11261 
192%4 
&e 60 
7255 
60 76 
7e%1 
60 87 
6076 
6053 
6e 36 
6012 
Se 84 
5e=6 
5295 
4268 
4628 
3090 
2047 
3097 


SAL 


32009 


32209 


32025 
32042 
32590 
320e61 
33029 
33056 
48078 
33087 
33091 
33093 
33293 
33e96 
34001 
34e11 
34016 
34e31 
34238 
34e45 


75=-10—. 27 


49=-512e0N, 128-4020W 


71 


DATE 27/7 8/75 


GMT 


6e3 


344 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


Q 
10 
2c 
30 
50 
7S 
99 

124 
149 
174 
199 
223 
248 
298 
3297 
496 
595 
793 
990 
1188 


SIGMA 
T 
24042 
24-43 
24082 
25019 
25240 
250659 
26009 
26433 
26052 
26062 
26067 
26072 
26075 
26281 
26091 
27203 
27e12 
27027 
27037 
27046 


SVA 


35107 
35164 
314.0 
279e7 
25904 
24163 
19464 
172e5 
15520 
145067 
1409 
13€e8 
13307 
128.5 
11967 
190961 
191.23 

88e1 

7902 

7le2 


DELTA 
D 
0209 
0e35 
0269 
02099 
1eS3 
2e15 
2269 
3015 
3e 56 
3293 
4029 
4-63 
4097 
Se 63 
6e&6 
Be 00 
Ge 6 
10294 
12.259 
14299 


POT. 
EN 
020 
0292 
9207 
0014 
0036 
0276 
1.224 
1676 
2033 
2eS5 
3063 
4239 
5029 
7293 

11645 

16067 

22e56 

35092 

51299 

67291 


SOUND 


14936 
14936 
1487. 
1482.6 
14796 
14766 
14786 
14796 
14796 
14796 
147Be 
14786 
1477.6 
1477. 
14766 
1477. 
1477e 
14796 
1480.6 
1482.6 


300 


DB 


600 


CO 
© 
© 


PREOoOU Es, 


1200 


1500,5 


72 


TEMPERATURE, 
ne 8 l 


C 
SSSA te 


REF. NO. 75 - 10 - 28 
4U9-17.0 N 127-U2.0 WW 
MO.-8 DAY-27 GMT-12.2 
eke 
1 


2 3 
SALINITY, B70b 


35 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


oO 

10 
20 
390 
50 
75 
100 
125 
150 
1753 
290 
225 
250 
300 
400 
500 
600 
800 
1c00 
1200 


TEMP 


12e35 
12621 
11-81 
Ge 92 
7e35 
7eC8 
7206 
72 06 
6094 
6069 
6e 32 
6e09 
5e 98 
£259 
5e25 
4272 
4e31 
30 89 
2052 
3e12 


SAL 


32e08 
32210 
32024 
320e32 
322062 
3322090 
33034 
33066 
33280 
33087 
33091 
33493 
33295 
33099 
34004 
34e11 
34016 
34e31 
34040 
34045 


75-10=- 28 


49—-172e0N, 127-42¢0W 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
220 
248 
298 
397 
496 
S95 
793 
990 
1188 


He) 


DATE 27/7 8/775 


GMT 12¢e2 
297 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
+k 
24028 
24032 
24651 
24290 
252£&2 
250 86 
26013 
26638 
26051 
26¢ 60 
26268 
26072 
26675 
2606 83 
26091 
27203 
27el1l 
27027 
27038 
27046 


SVA 


36520 
36104 
34463 
30761 
24728 
216063 
191el 
16726 
15620 
14768 
1404 
13604 
1338 
12666 
12062 
10965 
102e1 

8728 

78e6 

7105 


DELTA 
D 
029 
0236 
Oe71 
1205 
16&9 
2016 
2e 67 
3e12 
3e 52 
3090 
4e26 
4261 
4294 
5e 59 
6083 
7298 
9205 
10 694 
i2e 61 
14611 


POT. 
EN 
020 
0e92 
0.07 
0216 
0238 
0074 
1219 
1.670 
2026 
2e8S 
3658 
4633 
Se14 
6097 
11.237 
16265 
22061 
36e08 
51635 
68el€é 


SOUND 


14956 
14956 
1494.6 
1487.6 
14786 
14786 
14796 
14806 
1480.6 
14796 
1478.6 
1478. 
1478e 
1477. 
1477. 
1477e 
1477e 
1479.6 
1480.6 
1482e¢ 


300 


DB 


600 


CO 
& 
Ge) 


PRESSURE» 


1200 


13005 


74 


TEMPERATURE 4 


Ret. ING. io = 


UB-U2.0 N 


10 - 2g 


126-40.0 W 


M0.=8 iDRiSe7 tOMl—3..0 


ae 


SALINI 


33 
las 


3 
0/00 


16 


DD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 


POSITION 48—42.20N, 
RESULTS GF STP CAST 


PRESS TEMP 


.e) 12249 
10 12245 
20 112624 


30 9240 

50 7240 

T5 7e3 
100 72019 
125 70218 
150 E289 
| ao) 6269 
200 6e42 
225 6024 
2590 60 96 
309 Se 76 
409 5007 
5094 4264 
600 4e42 
800 3e 97 
1009 32049 


1200 3210 


SAL 


32084 
32007 
32020 
32¢37 
32074 
33017 
33461 
33080 
334687 
33089 
33092 
33293 
33096 
34200 
34eC6 
34e11 
34e18 
34e32 
34240 
34046 


7TB=10= 29 
12€-4020w 


DEPTH 


0 
10 
20 
30 
50 
rs 
99 

124 
149 
174 
199 
220 
248 
298 
3ST 
496 
595 
C93 
991 
1188 


75 


DATE 27/7 8/75 


GMT 1960 
302 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24023 
24026 
24258 
252e02 
25261 
26200 
26032 
26047 
26057 
26061 
26267 
26070 
26075 
260 82 
26095 
27203 
27012 
2Teaci 
27639 
27047 


SVA 


370e5 
368290 
337 04 
29503 
23926 
29340 
172¢e7 
1588 
149¢8 
146.63 
14027 
13863 
134.23 
12820 
11606 
19626 
19165 
B88e2 
7820 
7007 


DELTA 
18) 
0290 
00 37 
0273 
12604 
1256 
2ell 
2058 
2099 
3e 37 
3e75 
4210 
4245 
4.79 
5e 45 
6e€E8 
72e81 
Ge 86 
10.275 
12241 
13089 


POT. 
EN 
020 
Oe 02 
02097 
0215 
9e3€é 
Oe71 
1e13 
12€9 
2014 
2075 
3044 
4219 
$e92 
6285 

11.622 

16¢423 

22¢30 

35076 

50693 

6750 


SOUND 


14956 
14966 
1492.6 
1485e 
14786 
14786 
14806 
14806 
1480.6 
14796 
14796 
1478.6 
14786 
14786 
1477. 
1477. 
1477e 
14796 
1480.6 
14826 


60 


DB 


120 


-—2 
es) 
© 


PRESSUNE, 


C40 


3003" 


TEMPERATURE, C 
Tienes : 12 


16 
REF. NO. 75 - 10 - 30 
4U8-38.0 N 126-0.0 NW 
MO.-8 DAY-27 GMT-21.9 
C as 3 33 
SAL UNI YT), OB Bev 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NO6e 


POSITION 


48-386 ON, 


fo=10—- 30 
Ea 


RESULTS OF STP CAST 


PRESS 


@) 
10 
20 
30 
50 
<5 


DEPTH 


TEMP 


11692 
11689 
9e97 
7288 
7e 2E 
7014 


TEMP 


11.692 
11692 
1192 
11.92 
11.292 
1191 
11-89 
11.88 
11287 
11.289 
11.691 
11.290 
11287 
11.234 
190e95 
19626 
9e 82 
9248 
Gel9 
GeD7 
3097 
Re 87 
8262 
3249 
8e42 
8e1l9 
Be 4 
7295 
7288 
7Fe7l 
72048 
7e43 
7e42 
7e 31 
7e 38 
7e61 
7255 
7238 
7e42 
Fe49 
7eSl 
Ve 36 
74229 
/e26 


Oe OW 
87 POINTS TAKEN FROM ANALOG TRACE 


SAL DEPTH 


3200904 
32007 
32034 
32059 
2aeli 
323251 


SAL 


320094 
32094 
32e03 
320093 
31299 
31298 
31¢9S¢ 
32001 
32004 
32007 
32e06 
32eCé 
32008 
322019 
32e11 
32e15 
3201S 
32026 
32e31 
320 34 
32037 
32e 42 
220e4F 
32047 
320e4E 
32252 
320 54 
326 SZ 
32059 
B32e 61 
32063 
32¢ 6Eé 
32¢67 
a20 25 
32¢e78 
32281 
32e 84 
22686 
32288 
32eGi1 
32096 
33023 
32208 
ae tt 


0 
ic 
20 
Jf 
59 
75 


7 


DATE 27/ 8/75 


GMT 


SIGMA 
T 
24033 
24436 
25205 
25043 
25092 
26025 


21069 


SVA 


36003 
358eC 
29204 
25609 
21061 
179e1 


DELTA 
D 
Oe 
Oe 36 
02 69 
e297 
1243 
1.691 


TEMP 


fees 
7e22 
7e2l 
7e20 
Vel? 
7el7 
7elfb 
7e15 
feild 
7el2 
Fell 
7e19 
7e1d 
Lert 
7et3B 
7014 
rae GS 
7elf 
7elS 
Tels 
7elS 
Tel4 
7el3 
Leot,2 
7014 
Tel4 
7elG 
7el4 
7014 
7014 
7TeNE 
7203 
7e Ol 
6099 
7e02 
7eG? 
6299 
6eSS 
6e8E 
6e 81 
6089 
6e7E 
Ee71 


FOTe 
EN 
0.09 
9292 
020? 
9214 
9032 
9263 


SAL 


33015 
33017 
23218 
33229 
330622 
323624 
33025 
33027 
33631 
33632 
2333 
33635 
33638 
23042 
33044 
33645 
33046 
230 46 
33047 
33047 
3304S 
3352 
232S2 
33682 
33254 
323054 
33255 
33056 
33656 
3357 
33eSE 
33041 
330662 
33064 
33265 
33065 
33266 
23067 
33468 
33279 
33¢70 
33271 
33072 


SOUND 


1493.6 
1494.6 
1484.6 
14806 
1478.6 
147Ge 


DB 


BRESSURE. 


TEMPERATURE, C 
u B scl 


0 16 
’ 
50 

1204 

180; REF. NO. 75 - 10 - 31 
U8-33.0 N 125-33.0 W 

ck 0 MQO.-8 DAY-28 GMT-H.e2 

30035 35 35 3 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 


POSITION 


75-10- 31 
4B-336e0N, 


RESULTS “OF STP CAST 


PRESS 


0 
10 
20 


TEMP 


1902099 
10e¢14 
8BeldA 
7e57 
60295 
6e53 
6e 40 


TEMP 


10209 
1999 
10209 
1%e99 
19e1l 
19613 
192614 
9283 
9620 
82909 
8e67 
Be 64 
Be 60 
2e56 
8e47 
B8e25 
8e1N 
7e 88 
7286 
7086 
7e82 
7278 
7e72 
7067 
7259 
7258 
7e57 
7e 44 
7e42 
7e41 
7249 
7e39 
7e 32 
7228 
Te27 
Vea 
7e290 
7el4 
7ell 
Tell 
%7eM4 
7200 


125-33-0w 
83 POINTS TAKEN FROM ANALOG TRACE 


SAL DEPTH 


32046 
32249 
32086 
33029 
330261 
33281 
I30i8 7 


SAL 


32046 
3220e46 
32e 4€ 
32047 
32047 
32648 
22049 
320 5€ 
S2e73 
3282 
32e8S5 
22¢85 
32e && 
32685 
3286 
320 8E 
32086 
32094 
32099 
33295 
33208 
23013 
33016 
33622 
32024 
323224 
32029 
Bo ey Be 
33635 
33036 
336 46 
ee 
33040 
33241 
23443 
33044 
33048 
323049 
332450 
330653 
aaa? 
23957 


¢) 
10 
20 
30 
50 
75 
99 


79 


DATE 28/7 8/75 


GMT 


SIGMA 
af 
24298 
24.99 
25260 
260eN2 
2603€ 
260657 
260463 


4e2 


SVA 


29806 
29726 
23907 
290 25 
168.8 
14867 
14361 


DEPTH 


47.6 
486 
E0e 
Sle 
S2e 
S3e 
546 
55 
56 e 
E86 
E9e 
Ele 
E26 
636 
ESe 
666 
67 e 
EBe 
69 « 
706 
74 6 
78e 
BO e 
Ele 
B2e 
a3e 
E46 
B6 e 
LT .e 
8B « 
BY e 
S06 
9306 
946 
GS 
96 « 
CBe 
1026 
1036 


DELTA 
9 
029 
0 30 
O0e55 
O77 
12614 
1253 
1.289 


TEMP 


6e99 
6099 
6097 
6e95 
6091 
6285 
6e82 
6081 
6076 
6075 
6e72 
6072 
fe7l 
6079 
6268 
6063 
6262 
6269 
6e5S 
6057 
6eS56 
6054 
6e52 
6e52 
6052 
6e51 
6248 
6e47 
6047 
6045 
6244 
6243 
6041 
E6e4l1 
6041 
6e41 
6e41 
6e4l1 
6041 
6240 
5e40 


POT « 
EN 
0209 
0292 
0205 
Oell 
0026 
0259 
0283 


SAL 


330658 
33¢52 
33260 
29% €1 
33264 
33266 
33667 
332849 
33079 
33071 
33072 
33072 
33073 
33074 
S3¢75 
33677 
33677 
ase07e 
23078 
3309390 
33089 
33081 
33682 
33e82 
33283 
33623 
33683 
230685 
23685 
33685 
33685 
336 S6¢ 
33¢87 
23626 
33086 
330 8€ 
s3e 2E 
330 26 
soe 67 
223087 
343087 


SOUND 


1487. 
1488.6 
148i1.e 
1480.6 
1478.6 
1477e 
1477e 


80 


TEMPE Gi cael 
& 8 l2 


0 ? 16 
0 a 
300: 
OO 
500 
LW) 
oa 
*) 
aH 
WOU REF.“(NO. 75 - foe 92 
P. 
U8-3.0N 125-20.0 W 
Le0U MO.-8 DAY-28 GMT-7.4 
1900,5 35 35 3 35 
SALINITY, 0/00 


8] 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10=— 32 DATE 287 8/75 

POSITION 4B—- 36eONs 125-2020w GMT 704% 

RESULTS OF STP CAST 192 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POTe 

7 D EN 

0 12224 31.288 Q 24elf 37708 020 909 
19 12623 31293 10 24019 37404 9238 9292 
20 8e63 32¢51 20 25025 27303 Ce 70 0297 
30 7e43 32072 3 25e59 24102 e395 9e13 
SO 7e 51 Se, 13 50 25e89 21365 12641 032 
“> Tel3 S360} TS 26025 17900 1290 9263 
190 70239 33284 99 26248 158e3 2e31 9299S 
L325 7014 3328S 124 26055 151¢6 2e79 1244 
159 62094 33693 149 26461 146¢6 3007 1e96 
175 6075 33095 174 26065 14267 3043 2e56 
2co 6269 33096 199 26067 14122 3079 3e24 
225 6063 33097 223 26268 140 23 4014 4299 
250 6e58 33697 248 26269 14020 4249 4285 
390 6046 323298 298 26071 138064 5019 6e&4 


400 5e72 34eCS§ 397 26286 12469 6e51 112¢512 


SOUND 


1494.6 
14956 
14826 
14786 
14796 
148le 
14806 
14896 
1480.6 
14866 
148.6 
14806 
14896 
14796 


300 


DB 


600 


CO 
S&S 
© 


PRES SUE. 


1200 


150055 


TEMPERA LURE, & 
" 8 LZ 


Sat eae oe Ss 


REF. NO. 75 - 10 - 33 

u9-51.0 N 128-40.0 WW 

“MO.-8 DAY-30 GMT-16.0 
3 33 
ila 


g 
SALINIT), U7 80 


16 


35 


OFFSHORE OCEANCGRAPHY GRCUP 


REFERENCE NOe 


75=10= 


POSITION 49-51 640N> 
RESULTS OF STP CAST 


PRESS TEMP 


0 1366 
bs 13266 
20 12e19 
30 102C8 


S4 Te72 
5S 6057 
ico 6e91 
125 4e92 
1596 6074 
175 6045 
2090 6021 
225 5e 91 
259 Se7s 
300 5048 
4909 4295 
506 4263 
6090 4230 
800 72078 
1000 3042 
1200 3e O1 


SAL 


31297 
31699 
322004 
32622 
32e51 
32079 
33626 
334657 
33072 
33683 
33689 
33092 
33093 
33099 
34eCE 
34015 
34e20 
34032 
34039 
34245 


pil 
128-40 edwW 
346 POINTS TAKEN FROM ANALGG TRACE 


CEPTH 


0 
16 
20 
30 
S0 
ws 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
F793 
990 
1188 


83 


DATE 307 8/75 


GMT 16e90 


SIGMA 
i 
23094 
23296 
24628 
24e7S 
25239 
25076 
26209 
26032 
26¢47 
26260 
26268 
26074 
26077 
26085 
26e¢96 
270e07 
2telS 
27029 
27039 
27047 


SVA 


395705 
396065 
36Ss'S 
31720 
26026 
22505 
19467 
17224 
159065 
14767 
140262 
134.9 
13262 
12520 
11426 
19508 

98e6 

8602 

7708 

70020 


DELTA 
D 
000 
0240 
0079 
1213 
1279 
2e32 
2085 
3631 
2073 
4eil 
4¢81 
5e15 
5079 
6298 
8208 
Sell 
10296 
122659 
14697 


POTe 
EN 
909 
0292 
0208 
Nei? 
9249 
9e7S 
162€ 
1e79 
2eaTt 
3299 
3069 
4043 
5024 
re9S 
11.228 
16633 
22e07 
35024 
S0e18& 
66077 


SOUND 


14996 
14996 
1495. 
149386 
1479e 
14766 
14786 
14796 
147Se 
1478.6 
14786 
1477. 
1477.6 
1477. 
14766 
14766 
1477e 
1478.6 
14806 
1482.6 


300 


DB 


600 


CO 
© 
© 


Pri ot lies 


Pes 


1500, 


84 


TEMPERA TURE se 
= 8 he 


Sen areata 


onete: iNGee vo = Olive ag 


50-2.0 N 130-40.0 W 
MO.-8 DAY-31 GMT-11.1 
Bie: 
lia 


es S 
SHEA NA Ege ee 


a 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOece 
POSITION S0= 


75-10-— 
2eDONeo 


RESULTS CF STP CAST 


PRESS TEMP 


¢) 132283 
10 13283 
20 13678 
30 13637 


sO Ge 72 
7S 7a80 
100 6059 
125 60 38 
150 6e2N 
OF 6015 
200 6290 
22> 52064 
250 5e 36 
300 4299 
400 4e61 
590 4e12 
600 4e06 
800 3e59 
1000 3029 
1200 2e 84 


SAL 


32e12 
32012 
32e12 
32021 
32045 
32e56 
320659 
32091 
330662 
33478 
33084 
33685 
330 8E 
33699 
34eC0O 
34207 
34215 
340295 
34e38 
34045 


34 
130-40 e0wW 


OEPTH 


Q 
10 
20 
39 
$0 
7S 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
$90 
1188 


85 


DATE 317 8/75 


GMT ilel 
308 POINTS TAKEN FROM ANALCG TRACE 


SIGMA 
7 
24202 
24092 
24203 
24019 
25019 
25052 
252060 
25288 
26046 
26259 
260 6E 
26472 
260675 
26083 
260958 
27206 
27e13 
27029 
27040 
272048 


SVA 


38967 
390e2 
3839e5 
27580 
27906 
248e1 
24169 
21404 
159e9 
14767 
141.27 
13607 
13390 
126¢e3 
11505 
105e8 
19929 

85069 

76e1 

6804 


DELTA 
D 
020 
0039 
0278 
1216 
1283 
2047 
3208 
3066 
4e12 
4250 
4 86 
Se2l 
5655 
6e 20 
7eli9 
8e SO 
9253 
11-38 
12299 
14644 


POTe 
EN 
029 
Ne2 
0208 
0218 
0245 
0285 
1249 
220906 
2e7°0 
3033 
$292 
4e77 
5259 
Te 4l 

11¢2e¢€6€é 

16672 

2204S 

35062 

59044 

66269 


SOUND 


1500.6 
15006 
1500e 
1499.6 
14836 
1477. 
14766 
14766 
14766 
1477. 
1477. 
14766 
14756 
1474. 
14756 
1474.6 
14766 
1477e 
14796 
1481le 


86 


TEMPERATURE. © 
u 8 Le 


5 aaaaee 
0 oe 

Sug 

aa) 

600 

WW 

re 

es 

i 

W900 REF. NO. 75 - 10 - 35 

a 
50-6.0 N 131-40.0 W 

1e0U MO.-8 DAY-31 GMT-15.6 
SALINITY, O/ 00 


87 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10-— 35 OATE 3U/ E775 

POSITION SO- 660Ns 131-40 ¢0wW GMT 1506 

Reavers OF STP’ CAST 243 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

7 D EN 

0 13-26€8 32e23 0 24014 3788 029 99 
10 13268 32024 16 24e15 37805 M238 e132 
20 13268 32025 2c 24e15 37840 0076 02938 
39 132645 32434 30 24027 36702 1213 0217 
50 Ge 35 32049 506 25012 28600 1276 9243 
F gles! 7e52 322¢50 Bg 25241 25904 20 44 0286 
100 6e60 32262 99 250262 23808 3096 1041 
r25 628 33003 124 25099 20467 3263 2096 
150 5298 33047 149 26037 16823 4209 2e7°9 
aE 6007 Saery 174 26269 14764 42048 3034 
200 5083 33085 199 26269 13961 46 83 4292 
225 5252 33286 223 26074 13406 5218 4276 
250 Se 320 33487 248 26077 13126 Seal 5057 
300 481 Soe ce 298 264686 12320 6e15 7e 38 
400 4e 32 34601 397 26299 l11l1le3 tmes2 11253 
590 4e11 34e11 a96 2720S 10229 8e 38 16649 
600 3095 340218 595 27017 S604 9038 21297 
800 3ebT 34-30 7393 27030 8468 11.219 34087 
1099 3e21 34038 990 27240 76e1 12.280 49262 


1200 2e 81 34045 1188 272049 6803 14024 65072 


SOUND 


1500. 
159%. 
15006 
1500.6 
1486.6 
14796 
14766 
14766 
14756 
1477.e 
1476.6 
14756 
14756 
1474. 
14736 
1474-6 
14756 
1477. 
14796 
1481. 


TEMPER OIE, tt 
ls 8 Lie 


0 16 
0} Sa. 195 OTE Gs Soe 
300 
aa) 
6500 
LW) 
a 
iad) 
fe 
WII 00 REF. NO. 75 - 10 - 36 
QW 
50-10.0 N 132-U0.0 W 
beuu MO.-8 DAY-31 GMT-19.7 
1900, 35 35 3 35 
SALINITY, O/OO 


89 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 75-10- 36 DATE 31/7 8/75 

POSITION SO-1060N, 132-40.0W GMT 19¢7 

RESULTS OF STP CAST 224 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

i D EN 

0 13227 32e12 0 24014 37920 020 029 
19 13.21 32012 16 24615 37805 9238 9292 
20 13607 32013 20 24018 a? Sez 0676 9298 
30 9e6l S2a2 7 30 24091 39609 1210 0216 
50 7e47 32042 50 25035 26463 1.267 0e3S 
GS €e66 320e60 75 25260 24008 2029 0079 
100 6022 32085 99 25606 86 21606 2087 163° 
125 6073 33640 124 26022 18267 3637 1287 
150 6284 33071 149 26045 161.23 3e79 2047 
L7S 6258 33286 174 26260 1470 4018 3e1?t 
209 6e 31 33089 199 260 66 14167 4054 3679 
225 6e1 33290 223 26071 L137 eé 4289 4e55 
250 Se 76 33290 248 26074 134.9 5023 5037 
300 5e 36 33093 298 26281 12804 5288 7e2l 
400 4076 34201 297 26094 11604 7ell 11.2657 
$090 4648 34009 496 27004 108.2 Be 23 16274 
600 4e12 34e16 595 27renis 19062 9028 22057 
800 3074 34230 793 27228 86e6 112614 35080 
1000 3029 34039 990 27240 T7607 12277 0071 


1200 2091 340465 1188 27048 69e2 14,23 67el2 


SOUND 


1498.6 
14986 
14986 
1486.6 
14786 
1476.6 
14756 
1478.6 
14796 
1479.6 
1478.6 
1477.6 
1477. 
1476.6 
14756 
14766 
14766 
1478.6 
1479.6 
1481. 


FEMRERATLURE, tC 
u 8 le 


9 16 
3004 
‘ae 
600 
Lu 
o® 
=) 
0 
W900 REF. ONO. 775 — 110 -— aay 
ae 
SO0-14.0 N 133-40.0 W 
1e00 MO.-9 DAY-1 GMT-0.1 
SALINITY, W/OD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
S0-1 4eON> 


RESULTS OF STP CAST 


PRESS 


0 

19 
20 
30 
50 
te, 
190 
25 
159 
ra) 
200 
Zan 
250 
3090 
400 
500 
609 
800 
1000 
1200 


TEMP 


136 36 
13636 
1329 
1228 
8291 
6288 
6e 62 
6266 
6266 
6048 
6019 
5293 
Se72 
5233 
4e74 
4032 
4eC5 
3265 
3e16 
2e 82 


SAL 


32021 
32018 
32016 
32019 
32036 
32053 
32084 
33028 
33062 
33082 
33087 
33289 
33299 
332094 
34e02 
34e11 
34017 
34631 
34639 
34e45E 


is iar 
132-460.0W 


9] 


DATE 
GMT 


1/ S/75 
Nel 


363 POINTS TAKEN FROM ANALGG TRACE 


CEPTH 


0 
10 
26 
30 
50 
75 
99 

124 
149 
174 
199 
Cee 
248 
298 
397 
496 
595 
793 
990 
11288 


SIGMA 
T 
24e19 
24017 
24016 
24638 
25023 
258 52 
25079 
260e13 
26040 
26259 
26066 
26071 
26075 
26482 
26695 
27007 
27015 
27e 30 
27041 
272049 


SVA 


374e1 
376065 
377e2 
35605 
27601 
24868 
22207 
190207 
165e7 
14825 
141.8 
13704 
134e1 
12703 
11504 
195e0 
98 eC 

85e1 
7502 

68e3 


DELTA 
D 
09 
Oe 37 
0275 
lel2 
1274 
2039 
2098 
3650 
3094 
4e 32 
4e69 
504 
$038 
6203 
7e24 
Be 34 
9235 
11.217 
1278 
14221 


POT e 
EN 
920 
9292 
0208 
Oe1l7 
0242 
0283 
1636 
1.295 
2e56 
302%) 
3099 
4265 
5047 
7039 

1161 
16¢€5 

22033 

BSeev 

49e0S6éE 

65094 


SOUND 


1499.6 
14996 
1499-6 
14956 
1480.6 
1477. 
1476.6 
1477 e 
14786 
14786 
147B.e 
1477. 
1477. 
14766 
14756 
14756 
14766 
14786 
1479. 
1481. 


92 


TEMPERATURE, G 
U 8 le 


4 16 
0} ooo 
300 

aa) 

6500 

Ly 

Oo 

al) 

wWIIO0 REF. NO. 75 - 10 - 38 

OW 
50-17.0 N 134-U0.0 W 

1200 MO.-9 DAY-1 GMT-4.0 
SALINITY, O/00 


OFFSHORE OCEANOGRAPHY GRCUP 


REFERENCE NOe 
POSIT.TON 


75-10- 
SO~17eON, 


RESULTS OF STP CAST 


PRESS 


9 

10 
20 
30 
50 
75 
106 
125 
159 
175 
209 
225 
250 
300 
400 
500 
600 
800 
1090 
1200 


TEMP 


13240 
13e4i 
i 3638 
13.78 
7097 
6.66 
6649 
6053 
6634 
Eet7 
5070 
5e42 
5e17 
4094 
4035 
G4e2l 
4ef4 
3261 
2eM4 
20 76 


SAL 


32018 
32018 
32618 
326207 
32644 
32260 
32e87 
33628 
33 5,7, 
330 76 
33082 
33684 
33087 
33092 
34200 
34012 
34019 
34032 
34e38 
34-44 


134-40 .0W 
341 POINTS TAKEN FROM ANALOG TRACE 


CEPTH 


93 


DATE 
GMT 


SIGMA 
uf 
24016 
24615 
24016 
24022 
25630 
25260 
25083 
260215 
26240 
26259 
26068 
26073 
26678 
2685 
26298 
27209 
27016 
27e 31 
27041 
272049 


lf, S/75 


420 


SVA 


377el 
37 ie ti 
37704 
37204 
26963 
24065 
218¢e8 
189.20 
16504 
14862 
13665 
13500 
13063 
12462 
11206 
193264 
9609 
84e2 
7468 
68el 


DELTA 
D 
000 
0238 
Oe 76 
1213 
1274 
20 78 
2094 
3046 
3289 
4228 
4264 
4298 
Se 32 
5295 
7el4 
Be2l 
9222 
11.293 
12262 
14205 


POT e 
EN 
0eC 
e432 
0208 
9017 
9042 
9 82 
1222 
1e91 
2eS1 
3e16 
3085 
4269 
5040 
7el8 

11.40 
16¢33 

21297 

34086 

4903S 

65042 


SOUND 


1499.6 
14996 
1499-6 
1498.6 
1480.6. 
14766 
14766 
1477. 
1477. 
1477.6 
14766 
14756 
1474.6 
1474. 
1474.6 
14756 
1476.6 
1477e 
14786 
1481. 


300 


DB 


600 


ce) 
© 
© 


MBE OO UC. 


ie’ 818 


1300,5 


94 


TEMPERATURE, C 
iEMPERMIBINE,, C72 


Ce URNS aE 


REF. NO. 75 - 10 - 39 
50-21.0 N 135-40.0 WW 
MO.-9 DAY-1 GMT-7.9 
33 
TY 


2 3 
SAL INISy , 07 06 


16 


Gis. 


95 


OFF SHORE OCEANOGRAPHY GRCUP 

REFERENCE NOe 75-10=- 35 DATE 1/ G/75 

POSITION S0-2160Ns 13&-40eCwW GMT 7e9 

RE SULTSVOF "STP CAST 313 POINTS TAKEN FROM ANALCG TRACE 


PRESS TEMP SAL CEPTH SIGMA SVA DELTA POT e 

1 j D EN 

e) 12246 3250 c 24e5S 33601 920 029 
19 12046 32045 10 24055 34002 e 34 9092 
20 12625 32040 20 24e55 34063 0268 0207 
30 11.263 32042 30 24068 32861 1002 Oelé 
SO 6e87 32e 61 50 25058 242.40 1655 9037 
75 6016 32069 75 25073 22769 2213 9074 
100 5e6S 32076 99 25080 80222165 2070 1024 
L25 5092 32074 124 25091 21126 3e24 1.86 
150 5048 33018 149 26021 vese7 3e73 cea 
75 5e6S 330268 174 26057 14965 4014 3023 
200 5041 33079 199 26069 13822 4450 3092 
225 5016 33082 223 26075 133042 4284 4265 
250 487 323284 248 26079 12961 Sel7 5044 
360 4254 3386 298 2620285 12442 5e 80 Te22 
400 4e25 33e9S 397 260298 11263 6097 11.239 
500 4e74 34e10 496 2709S 10266 8205 16632 
600 3e 83 34017 S95 ate? 95 06 9eN4 21486 
800 3046 34031 793 27e31 8303 10482 34e55 
1090 3eGl 34e38 990 27041 7403 12639 48eS1 
1200 2e69 34e44 1188 272049 67eS 13489 64e71 


SOUND 


14966 
14966 
14956 
14936 
14766 
1474.6 
1472.6 
1470-6 
14736 
14756 
1474, 
1474. 
14736 
1472.6 
14736 
1474, 
1475S. 
1477 
1478.6 
14806 


300 


DB 


600 


CO 
© 
© 


Pa Oo Witie = 


1200 


1500,5 


96 


PEM Ee eines ce 
u OU rane ake 


16 
De 
REF. NO. 75 - 10 - uO 
50-26.0 N 136-40.0 W 
MO.-9 DAY-1 GMT-12.0 
ra oo wed 3a 
SAL INT ec 


OFF SHORE OCEANOGRAPFY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
50-26 eCNe 


RESULTS <OF STP ,-CcAST 


PRESS 


0 

10 
20 
39 
50 
T5 
100 
125 
159 
LTS 
2co 
225 
259 
399 
400 
590 
600 
800 
10690 
1200 


TEMP 


12¢e32 
12032 
12014 
1922 
6092 
6e 31 
Se 76 
5e74 
6025 
€e22 
5e88 
Se S4 
5e33 
4097 
4033 
3097 
3074 
32045 
3eM6 
2e74 


SAL 


3204C 
32049 
32041 
32041 
32254 
32064 
32268 
33e09 
33463 
33681 
33086 
33288 
33089 
330923 
34e C0 
34208 
34015 
34631 
34038 
34-244 


136-40 eOW 
351 POINTS TAKEN FROM ANALOG TRACE 


CEPTH 


0 
1c 
20 
30 
5¢ 
75 
99 

124 
149 
174 
199 
S23 
248 
298 
397 
496 
595 
793 
290 
1188 


97 


DATE 


is SSID 


GMT 12e0 


SIGMA 
T 
24254 
24.54 
24258 
240695 
25252 
250268 
25e78 
26e10 
26045 
26261 
26269 
26075 
26679 
26086 
26298 
27e08 
27016 
27e 32 
27041 
27049 


SVA 


340.29 
34104 
337eF& 
3919 
24825 
23325 
22402 
193e6 
161.0 
14661 
138.7 
13304 
130e1 
123069 
11263 
19361 

9605 

8320 

7408 

67e7 


DELTA 
D 
029 
Oe 34 
0268 
1601 
1254 
20213 
2079 
3e23 
3067 
4295 
4e41 
4075 
5208 
6289 
70297 
8e96 
19275 
12¢33 
13675 


POT e 
EN 
9.20 
02e92 
9207 
9e1f 
9e37 
00675 
1225 
1.86 
2e47 
3019 
3478 
4052 
5631 
7099 

11228 
162822 

21289 

34¢52 

48eS3 

64095 


SOUND 


14956 
14956 
14956 
14886 
14766 
1474, 
14736 
1474.6 
1477.6 
1477. 
14766 
1475.6 
14756 
1474.6 
14736 
1474.6 
1474.6 
1477 
14786 
14806 


98 


TEMPERATURE, C 
aaa ant: Ie 


0 ie 
si ee 
300 
aa) 
6500 
ae 
oO 
Paes, 
o 
WIIO0 REF. NO. 75 - 10 - U2 
a 
50-30.0 N 137-40.0 W 
1e00 MO.-9 DAY-1 GMT-16.7 
1900,5 3 3 3 35 


SHEEN Ts eee 


OFFSHORE OCEANOGRAPHY GRCUP 


REFERENCE NOe 
POSITION 


75-10- 
50-30 eON, 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
S50 
fe! 
100 
125 
150 
17S 
200 
225 
250 
300 
400 
590 
€00 
800 
10990 
1200 


TEMP 


11296 
1197 
11276 
11259 
7e92 
6e51 
52e89 
a ee be 
5249 
Se26& 
52009 
4685 
4265 
4035 
4202 
3284 
3665 
3630 
2093 
2067 


SAL 


32048 
32048 
32048 
32048 
32258 


32067 


32074 
33203 
33638 
33269 
33482 
33483 
35600 
33090 
34201 
34e11 
34e18 
34230 
34e39 
34,45 


137-40.0W 
328 POINTS TAKEN FROM ANALCG TRACE 


OCEPTH 


0 
10 
20 
30 
so 
75 
99 

124 
149 
174 
199 
vd ae 
248 
298 
397 
496 
$95 
793 
990 
1188 


99 


DATE 


Ly S77S 


GMT 1627 


SIGMA 
T 
24067 
24 266 
24270 
24073 
25041 
25e67 
25081 
26210 
26036 
26063 
26075 
260679 
26283 
26290 
27202 
27012 
270e20 
27e 32 
27043 
27¢50 


SVA 


32066 
329062 
325¢e7 
32300 
258e7 
23307 
eeles 
19326 
169e2 
14368 
13223 
129 e1 
12567 
119e2 
108¢e5 

GGe7 
93e1 


DELTA 


D 
020 
%e 33 
0266 
0e98 
1255 
2e 16 
2e73 
3025 
3e 70 
4209 
4e 43 
4276 
5207 
5069 
60 82 
72 8&6 
8e 82 

10¢ 56 
12210 
13256 


POT e 


EN 
920 
00902 
0207 
0215 
0238 
0077 
1.27 
1287 
2250 
3014 
3079 
4250 
Se27 
6e9S 
11291 
15e7? 
21216 
33056 
4726? 
63625 


SOUND 


1494. 
1494. 
1494, 
14936 
14806 
14756 
1473 .e 
14726 
14736 
14736 
14736 
14736 
14726 
14726 
14726 
14736 
1474. 
14766 
14786 
14806 


300 


DB 


600 


ce) 
© 
c& 


PRESSURE; 


1200 


1300,5 


100 


TEMP TURE, a 
yo 8 Le 


CR abs” 


REF. NO. 75 - 10 - 43 
50-34.0 N 138-40.0 WW 
MO.-9 DAY-1 GMT-20.8 
BG: 
TY 


2 J 
SALINITY, O/00 


aD 


101 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10=— 43 DATE 1/7 S/75 

POSITION SO-34e0Ne 138-4020W GMT 20¢8 

RESULTS OF STP CAST 33C POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

T p) EN 

9 11283 32043 © 24265 32969 920 9290 
10 11.83 32043 10 24265 33064 9e 33 0292 
20 11281 32043 20 24e65 330262 966 0297 
39 11269 32044 30 24268 32706 9099 0215 
50 =) 322060 50 25052 248.61 Yess 9e37 
75S 6e09 32067 TS 25073 22806 2e13 0075 
100 50 44 32e71 99 25e84 21820 2269 1224 
125 5219 32288 124 260900 20320 3022 1285 
150 Se 36 33029 149 266 30 174e5 3069 2e51 
1i75 5e22 33268 174 26063 14462 4298 3el? 
200 5e10 33080 199 26074 13461 4243 3083 
225 4.87 33084 223 26280 128646 4076 4254 
250 472 33286 248 26083 12507 5207 Se 39 
3C0 4043 33699 298 26e89 120 01 5269 7092 
400 4298 34200 397 27201 109.23 6084 11.211 
5¢0 3082 34e11 496 27e12 9906 7287 15¢8é 
600 3e 66 34219 oo 272020 9206 8e 83 21222 
8C90 3031 34e31 793 27033 81262 10.57 23056 
10900 2097 34039 996 27043 7300 12210 47058 


1200 2066 34046 1188 27¢51 E5e9 13648 63e12 


SOUND 


1494. 
1494.6 
1494. 
1494. 
14786 
1474, 
1471. 
1471le 
1473.6 
14736 
14736 
14736 
14726 
14726 
14726 
14736 
1474.6 
14766 
1478e 
1480e 


102 


TEMP eae wR Eee 
U 8 le 
’ ——— 


300 

aa) 

600 

Ww 

or 

a) 

i 

WOO REF. NO. 75 - 10 - uu 

fils, 
50-38.0 N 139-40.0 W 

1e00 MO.-9 DAY-2 GMT-1.6 
SALW Tiles Ae ED 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


7§=-10= 
50-3 8e9N> 


RESUL.VS. OF. SIP, CAST 


PRESS 


0 

10 
20 
30 
SO 
75 
100 
125 
159 
175 
2c0 
225 
250 
309 
400 
5990 
6006 
B00 
1c00 
1200 


TEMP 


112647 
11647 
11245 
10229 
6022 
Se 73 
4e 84 
4e41 
4e91 
5e24 
4089 
4067 
4048 
4025 
3296 
3e77 
3e 41 
3e26 
2092 
2065 


SAL 


32052 
32e 52 
32052 
322054 
32269 
32673 
J2ela 
32086 
33430 
33067 
33079 
330681 
33485 
332e99 
33099 
34209 
34018 
34e3C 
34e39 
34246 


44 
139-40 eOW 


103 


DATE 
GMT 


27,9475 


126 


219 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


0 
10 
20 
30 
50 
TS 
99 

124 
149 
174 
199 
Zen 
248 
298 
397 
496 
ESS 
793 
99¢ 
1188 


SIGMA 
T 
24279 
24079 
24679 
25e92 
25e73 
25087 
25295 
26207 
260e36 
26062 
260675 
26e 80 
26085 
262091 
272002 
27ell 
27020 
27033 
27¢43 
27251 


SVA 


317¢0 
317e5 
31726 
29502 
2284 
215e1 
20703 
19603 
168e7 
144,7 
13203 
12804 
12369 
11861 
19809 
160.3 

92e9 

81i¢e3 

7205 

6509 


CELTA 
D 
GeO 
Ne 32 
0264 
0e95 
12644 
1299 
2e52 
3002 
3047 
3085 
4020 
4252 
4, 84 
52045 
6057 
7ebl 
8e58 
1Q¢ 31 
11.284 
13623 


POT e 
EN 
00D 
0092 
0296 
9214 
9034 
026S 
1216 
1274 
2e37 
3200 
3066 
4237 
Se lc 
6083 

10.24 

15061 

21.299 

Le Wage Be 

47636 

62e391 


SOUND 


14926 
14936 
1493-6 
14886 
1474.6 
1471le 
14696 
14686 
1471e 
14736 
1472e 
14726 
1471le 
1471le 
14726 
14736 
1474.6 
14766 
1478. 
1480.2 


300 


DB 


600 


CO 
© 
© 


Pio Cte 


1200 


1500,; 


104 


TOMPERATMURE,,. (C 
A 8 le 


16 
sing aS 
REF. NO. 75 - 10 - U5 
50-41.0 N 140-40.0 W 
MO.-9 DAY-2 GMT-5.5 
2 sh: 3 op 
SALIENT, @/AOD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
50-41 e0N, 


RESULTS, DF STP. CAST 


PRESS 


0 

10 
20 
39 
50 
75 
100 
125 
150 
175 
200 
225 
250 
309 
400 
5090 
6C0 
800 
1090 
1200 


TEMP 


11¢34 
11.34 
11°34 
11ie24 
6077 
5046 
4271 
4633 
4082 
42837 
4263 
4e42 
4e23 
4eC6 
3087 
3074 
3eSE 
32018 
2e91l 
2067 


SAL 


32¢e51 
S2e,5:4 
32251 
32e53 
32067 
32e76 
32082 
33002 
33043 
33268 
33079 
33082 
33284 
33091 
34292 
34010 
34e1S 
34e31 
34 39 
34246 


140-40 eC WwW 
245 POINTS TAKEN FROM ANALCGG TRACE 


DEPTH 


0 
10 
20 
30 
50 
iS 
99 

124 
149 
174 
199 
ac2 
248 
298 
397 
496 
Teh) 
793 
990 
1188 


105 


DATE 
GMT 


SIGMA 
T 
24280 
240 80 
24480 
24084 
25264 
25287 
262 0C 
26020 
260e48 
26067 
26278 
260 83 
26487 
26294 
27004 
27013 
27e21 
27034 
272043 
27051 


ef S/ 7S 


525 


SVA 


31506 
31620 
316062 
313062 
23604 
21465 
202¢e5 
18364 
1580 
13907 
129085 
125062 
12129 
11504 
196e3 

9920 

9127 

7909 

7204 

€6el 


DELTA 
D 
009 
De 32 
0263 
9295 
1249 
22095 
2057 
3e 06 
3048 
3085 
4218 
4250 
4e@1 
5240 
6051 
7e54 
8e 49 
19219 
11272 
13210 


POT « 
EN 
029 
0292 
Oe DE 
9014 
0036 
0272 
1218 
1274 
2033 
2094 
3058 
4026 
5eO01 
6067 
10262 

15¢@ 32 

20265 

32078 

46271 

E20e1€ 


SOUND 


14926 
14926 
14926 
1492.6 
14766 
147le 
1469.6 
14686 
147le 
14726 
147le 
1471. 
14796 
1471. 
14726 
14736 
1474.6 
14766 
1478.6 
14806 


106 


TEMPERATURE, € 
U 8 Ie 
0 Pree Pe! 


300 

ae 

600 

Lu 

ig 

a 

o 

WOO REF. NO. 75 - 10 - U6 

O_ 
51-41.0 N 140-40.0 W 

L200 MO0.-9 DAY-2 GMT-11.2 
SALINITY, BOD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOs 
POSITION 


75-10- 
S1-41¢0N, 


RESULTS OF STP CAST 


PRESS 


9 

10 
20 
30 
590 
75 
100 
25 
1S0 
175 
209 
ae 5S 
250 
300 
400 
590 
600 
800 
10¢0 
1200 


TEMP 


11240 
11°40 
11249 
bist s 
6070 
5e 36 


40 86. 


5290 
Se13 
5202 
4e77 
426C 
4048 
4230 
4293 
3e 81 
3044 
3032 
2098 
220266 


SAL 


32046 
s2er5) 
Seeol 
32051 
32064 
32e69 


32077. 


33025 
33059 
33075 
33281 

33484 
33687 
33091 
34.03 
34e11 

324018 
34e31 
346396 
34044 


46 
140-40 «e0w 


OEPTH 


0 
10 
20 
30 
SO 
75 


“99... 


124 
149 
174 
199 
2es 
248 
298 
397 
496 
$35 
793 
990 
1188 


107 


DATE 


2San 3775S 


GMT 1lle2 
198 POINTS TAKEN FROM ANALCG TRACE 


SIGMA 
i # 
24675 
24679 
24079 
24284 
25263 
25283 


My 256 95 


26031 
26257 
26e71 
26678 
26082 
26086 
26e91 
27004 
270212 
27220 
27033 
27243 
27049 


SVA 


320 63 
317¢0 
317e2 
31362 
237e93 
21867 
290705 


17362” 


14925 
13663 
12967 
12609 
12201 
1179 
19609 
99e2 
9320 
8125 
7F3el 
67el 


CELTA 
D 
920 
Oe 32 
Ce 64 
0295 
1.250 
2007 
2260 
3e 08 
32048 
36 83 
4216 
4e79 
52039 
6e51 
7254 
Be 50 
19223 
11.76 
13215 


PCT e 
EN 
909 
9e92 
0eCE 
90215 
9e37 
0273 
1229 
1675 
2039 
2289 
3052 
4e21 
4296 
6264 

192 €2 

15¢ 34 

29279 

23202 

47.293 

62662 


SOUND 


14926 
14926 
1493.6 
1492.6 
1476.6 
1471le 


1469.6 


14.71 « 
1472.6 
14726 
14726 
1471. 
1471. 
14726 
14726 
14736 
1474.6 
14766 
1478.6 
1480.6 


3007 


DB 


600 


CO 
C) 
© 


PRESSURE, 


1200 


1300,5 


108 


TEMPERATURE, C 
u ee a 


Cera. 
REF.. NOL. 75°- 10-47 
52-U1.0 N 140-40.0 W 


Mon.-S> DAY-2 GhT—l6..9 


C 
SALINI 


JS 
TY 


3 
0/00 


16 


WW 


109 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10—- 47 DATE™™27 9/75 

POSITION S2-41¢eONs 140-40 ¢0wW GMT 1609 

RESULTS OF STP CAST 344 POINTS TAKEN FROM ANALGG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

T D EN 

+¢ 11204 32058 9 24691 39503 00 9290 
19 112694 32e58 10 24e91 39507 Oe 31 02092 
20 11293 32059 20 24092 30523 Ce 61 0206 
30 19297 32059 SQ 24093 30309 9292 9o14 
50 6e71 32068 50 25066 235e1 1248 9e37 
75 509 32e77 75 25292 20907 2203 0272 
100 4228 32295 99 262015 18820 2653 1216 
25 42049 33636 124 26046 15965 2096 1e€S5 
150 4261 33669 149 26071 13663 3633 2e17 
175 4e36 33079 174 266 81 12604 3e€5 2e79 
200 4623 3382 199 26685 1230 3096 3e 30 
225 4213 33e86& Z2e5 26¢88 11969 46 26 395 
250 4-07 33287 248 26e91 117e7 4256 4e6?7 
3¢c0 3e99 33294 298 26097 11204 5014 6028 
490 3285 34604 397 27207 10369 6021 1060611 
500 3070 34014 496 27015 9663 7Te2l 14.268 
600 3059 34020 595 27022 9009 8e15 19294 
800 3026 34e31 792 272e34 8006 Ge 86 32014 
icao 2e95 34639 990 27043 7209 11639 46014 


1200 2066 34044 1187 27049 67e2 1279 61274 


SOUND 


1491. 
1491. 
1491. 
1491. 
14766 
14706 
1467. 
146Se 
14706 
14706 
146 Ge 
14706 
14706 
14706 
1471e 
14736 
1474.6 
14766 
14786 
14806 


300 


DB 


600 


(O 
ae 
S 


PRESSURE, 


1200 


150035 


110 


TEMPERATURE, C 
: Se 


REG... INES 725 


03-41.0 N 


10 - UB 


140-40.0 W 


MG..-<9 DAT=<2 GMT-22.5 


SALINI 


33 
ini 


3 
0/00 


16 


35 


111 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10= 48 DATE 2/7 9/75 

POSITION S3-41¢e0ONs 140-4020wW GMT 2265 

RESULTS OF STP CAST 359 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

u D EN 

9 11.239 32e58 © 24085 31ie2 029 929 
19 11e39 32¢59 10 24486 310¢9 Oe 31 9202 
20 11634 32059 20 245686 3103 0662 0206 
30 16¢60 32265 3° 25004 29306 0 e92 0014 
50 5e71 32075 50 25283 218622 le 41 0234 
“i> 4269 32081 75 26200 202 04 1.2.93 0267 
1c0 Se 11 32089 99 26013 190¢e5 2042 1210 
125 4e45 33632 124 26047 158.3 2e 87 le €1 
150 4078 S2a68 149 26068 13808 3e23 2el12 
175 4269 33079 174 26278 12929 Se ff 2068 
200 4250 33682 199 26082 12526 3089 302S 
225 4e 33 33084 223 2606 85 12267 4620 3036 
250 4024 33087 248 2608S 11967 4e SU 4079 
309 4295 33093 298 26696 11307 5099 6033 
400 3e85 34e02 297 2702908 105e5 6018 19223 
5¢9 3065 34012 496 27015 9609 7e19 14,85 
600 3e 67 34023 5S5 27024 8903 8213 202909 
800 3e30 34033 792 272635 7908 9e 81 222094 
100 2092 34042 996 27045 7006 1136 45074 
1200 2260 34045 1187 270 Si 6508 122e6€6 60097 


SOUND 


14926 
1492.6 
1492.6 
1490.6 
1472.6 
14686 
14666 
1465.6 
1471. 
1471. 
1471.6 
14706 
147906 
1471.6 
1471. 
1472.6 
1474.6 
14766 
14786 
14806 


300 


DB 


600 


(O 
Fe 
=] 


PRESSURE; 


1200 


1500,5 


112 


TEMPERATURE, C 
t. -e 


| 16 
or ee } 
REF. NO. 75 - 10 - ug 
SU-41.0 N 140-40.0 N 
MO.-9 DAY-3 GMT-4.3 
ae D0 3 DD 
SALINITY, O/O00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
54-41 eCN, 


RESULTS ‘OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
5 
100 
L25 
156 
i75 
200 
228 
250 
309 
400 
500 
600 
8690 
19090 
1200 


TEMP 


11646 
11247 
11.245 
19655 
6e 38 
5290 
4296 
5e39 
Se42 
Seli2 
4e88B 
4e72 
4e59 
4238 
4201 
3e 84 
3059 
3e21 
2e 88 
2264 


SAL 


32e52 
32e 52 
32053 
S2e55 
32063 
32074 
33eCE 
33655 
ose r?7 
33483 
33087 
33088 
33090 
33695 
34e02 
34el2 
34621 
34031 
34639 
34044 


140-40 e0w 
358 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


© 
10 
20 
30 
ro @) 
75 
$9 
124 
149 
174 
199 
223 
248 
298 
397 
496 
S95 
792 
$90 
1187 


113 


DATE 
GMT 


SIGMA 
T 
24079 
24.79 
24280 
24097 
250666 
25091 
262017 
26e51 
26068 
26676 
26082 
26685 
26¢87 
26294 
27203 
27013 
27022 
27034 
27043 
27250 


ay SOS 7S 


463 


SVA 


31669 
317e1 
31626 
300 el 
23467 
2110 
18608 
1S55e2 
13923 
1316 
12601 
12368 
12123 
115¢7 
107e2 
99290 
9065 

8004 
7204 

66206 


DELTA 
D 
020 
Se 32 
0263 
0 294 
1.46 
2e91 
2051 
2293 
330 
3064 
3696 
4e27 
4-258 
S$e17 
6027 
723 
8e 25 
9e95 
1147 
12086 


POT e 
EN 
029 
0092 
0296 
0214 
9035 
0279 
1215 
1263 
2014 
2079 
3e31 
3099 
4073 
6239 

19032 

15293 

20432 

32645 

46237 

6168S 


SOUND 


1492.6 
1493.6 
14936 
14906 
1474.6 
14696 
14706 
14736 
1474.6 
14736 
14726 
14726 
14726 
14726 
14726 
14736 
1474.6 
14766 
1478.6 
14806. 


114 


TEMPERATURE, C 
eee Be ee 


9 16 
0 <—— 

300 
ae) 
“6500 
™ 
Oi 
aad 
wD 
WOO REF. NO. 75 - 10 - 50 
OW 

SU-U1.0 N 138-40.0 W 

1c00 MO.-9 DAY-3 GMT-10.5 


SAL INIT, 0700 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


1S*10= 
S54-410e0N> 


RESULTS OF STP CAST 


PRESS 


Q 

19 
20 
30 
50 
75 
100 
125 
150 
175 
209 
men 
250 
3090 
400 
5090 
600 
BOO 
1¢c00 
1209 


TEMP 


11.282 
lie 82 
9291 
Be 61 
Se 74 
4e61 
4e 33 
5298 
5e 89 
52690 
52°35 
5el2 
4e99 
4048 
4220 
3e95 
Belt S 
3042 
3093 
2079 


SAL 


32044 
32044 
32049 
32657 
32268 
S207 7 
32091 
33034 
33270 
33077 
33082 
3230 84 
33288 
33289 
33099 
34209 
34e16E 
34028 
34635 
34043 


138-40 eGw 
349 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
3c 
50 
WS 
SS 

124 
149 
174 
199 
223 
248 
298 
397 
496 
§$95 
792 
999 
1187 


rie 


DATE 


3/ 9/75 


GMT 10e5 


SIGMA 
T 
24266 
24266 
25203 
25¢e30 
250¢ 76 
25298 
260612 
262038 
26256 
26066 
26072 
26077 
26281 
26688 
26e99 
27209 
27017 
27029 
27039 
27047 


SVA 


32920 
32905 
294e1 
268e7 
225¢e0 
290407 
19165 
167e1 
150 e1 
141.7 
135063 
13164 
12724 
12163 
11124 
10204 

S$5e7 

8469 
T6e7 
6903 


DELTA 
D 
0290 
Oe 33 
0265 
00293 
1.41 
1295 
2045 
2e GU 
3029 
30€5 
4200 
433 
4e6€5 
5028 
6043 
7259 
8249 
10229 
11.91 
13638 


POT e 
EN 
929 
0092 
92907 
0014 
0233 
9267 
1ei11 
1.63 
2e18 
2072 
3044 
4016 
4294 
6268 

10¢79 
15e6€7 

21622 

324697 

48099 

65031 


SOUND 


1494. 
1494.e 
1487.6 
14836 
14726 
14686 
1467. 
1471le 
1475.6 
147506 
1474.6 
1474.6 
1474.6 
14726 
14736 
1474.6 
1474.6 
1477e 
1478.6 
1481. 


300; 


DB 


600 


CO 
© 
© 


PRESOURE, 


1200 


1500," 


116 


TEMPERRIURE, © 
oe ae 


“6 
St a 
REF. NO. 75 = 10 = 5d 
O4U-H1.0 N 136-U0.0 W 
MO.-9 DAY-3 GMT-17.5 
2 | a 35 
SALINITY, O/OO 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
54-41 e0N. 


RESULTS OF STP CAST 


PRESS 


o 

10 
20 
30 
50 
7> 
100 
iz 
15¢ 
7s 
209 
ei 
250 
300 
400 
S500 
6090 
899 
1C00 
1260 


TEMP 


11279 
11.83 
10267 
Ge45S 
6e41 
Sel2 
4243 
4269 
4093 
4e72 
4264 
4054 
4240 
4023 
4e%1 
3e74 
3240 
3024 
2294 
2070 


SAL 


32050 
32651 
32054 
32e59 
32e71 
32¢e83 
32e91 
33036 
33079 
33280 
33084 
33286 
33488 
33095 
34005 
34015 
34e21 
34e31 
34e38 
34044 


136-40 ew 
225 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


C 
10 
20 
30 
50 
15 
$9 

124 
149 
174 
199 
223 
248 
298 
397 
456 
S95 
792 
990 
1187 


117 


DATE 


BL S775 


GMT 17e5 


SIGMA 
T 
24071 
24071 
24294 
25019 
25072 
25097 
26e11 
26044 
26268 
26078 
26e82 
26085 
260 88 
262095 
27005 
27016 
27023 
27e34 
27042 
27049 


SVA 


324e1 
324e7 
390267 
27906 
22829 
20506 
1920e2 
16167 
13920 
12904 
12507 
123067 
120e5 
11462 
195063 
95e7 
S$Oe2 
8026 
7302 
67 e& 


DELTA 
D 
009 
Qe 32 
Ge 64 
0293 
1.643 
1297 
2047 
2eGi1 
3023 
3e€l 
3293 
4024 
4255 
5e13 
6e22 
7e22 
8e15 
9285 
11.238 
12079 


POT e 
EN 
029 
9292 
9e06E 
02014 
90234 
0268 
1213 
1e¢623 
2014 
2e79 
3e 31 
3eS8 
4072 
60635 

10623 

14.81 

20293 

32012 

46e13 

61.38 


SOUND 


1494.6 
1494.6 
14966 
14856 
1475e 
147Ce 
1468.6 
147%-6 
1471. 
1471. 
1471e 
1471. 
1471. 
1471e 
14726 
14736 
1474.6 
1476.6 
14786 
14896 


300 


DB 


600 


CO 
& 
a 


PREOGURE, 


1200 


1500,5 


118 


iyi alse ig i= ale 
4 8 LZ 
LaLa 


REF. NO. 75 - 10 - 52 
SU-U1.0 N 135-40.0 NN 
MO.-9 DAY-3 GMT-20.9 
33 
TY 


3 
SALINITTs 80/00 


3D 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO, 


POSITION 54-41.20N, 
RESULTS OF STP CAST 


PRESS TEMP 


.@] 122015 
10 12615 
20 12015 
30 10242 


50 6037 
vie 4696 
100 4057 
i125 4e 83 
#50 520271 
i7s 5018 
200 5203 
225 4675 
250 $256 
300 4028 
400 3296 
500 3e79 
600 3266 
800 3023 
1000 3e03 
1209 2074 


SAL 


32045 
32046 
32046 
32048 
32065 
32079 
323404 
33027 
33260 
33077 
33084 
33284 
33087 
33091 
34200 
34ell 
34219 
34e29 
34039 
34044 


75-10- 52 
13£-40.0W 


DEPTH 


0 
10 
20 
39 
S50 
7S 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
792 
990 
Lia7 


119 


DATE 


Sheerg/ 75 


GMT 20e9 
357 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
ny 
24261 
24061 
24e61 
24094 
25268 
25¢e 96 
26020 
26035 
26e57 
26270 
26078 
26081 
26 285 
26292 
27002 
27e12 
27220 
27032 
27042 
27249 


SVA 


33402 
33308 
33461 
39302 
22362 
20605 
18462 
169.29 
14966 
136.8 
13001 
12763 
12302 
117e2 
1908.4 

99e3 

G20e6 

8206 

74e1 

6820 


DELTA 
D 
09 
Oe 33 
0267 
1.290 
fec2 
2006 
2055 
3290 
3e 40 
3076 
4209 
4e41 
4273 
Ss 33 
6e 46 
7e50 
Ge 46 
10 e2e 
11677 
132019 


FOTe 
EN 
009 
902 
0097 
0e15 
00e36 
Oe71 
12614 
12€6 
2e21 
2081 
3044 
4,14 
4-655 
6058 
1965S 
15037 
20075 
Soffer gh Lhe 
47045 
€3034 


SOUND 


14956 
14956 
14956 
1489.6 
1474. 
1469.6 
1468.6 
14706 
1472.6 
14736 
14736 
1472.6 
1472.6 
LA7LI¢ 
14726 
14736 
1474, 
14766 
1478.6 
14806 


3004 


DB 


OD 
© 
© 


CO 
© 
© 


PRESSURE, 


1200 


15005 


120 


TEMPERATURE, € 
i 8 Ue: 
ee 


Aer. NGL 75 = te = Se 
Su-UT. ON 1GlewOLO R 


MO.-9 DAY-4 GMT-O.4 


3 3 me Sroaa 
SALINITY, 0/00 


i is 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 53 
54-4 1eON, 


RESULTS OF SIP CAST 


PRESS 


0 

10 
20 
30 
50 

v ov) 
100 
es 
150 
ST dhs) 
200 
£29 
250 
300 
400 
509 
600 
800 
1000 
1200 


TEMP 


12057 
12057 
12¢52 
10.74 
7e32 
6e99 
5e71 
6205 
6e19 
6023 
6092 
5067 
Se42 
526 
4049 
4023 
32296 
3e 63 
Be23 
2285 


SAL 


32026 
32026 
32028 
32033 
32047 
32e 59 
32082 
33420 
33064 
33679 
33284 
33086 
33087 
33290 
33097 
3401 
34614 
34028 
34e36& 
34042 


134-40.0W 
378 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


Cc 
10 
20 
30 
bo} @) 
5 
99 

124 
149 
174 
199 
223 
248 
298 
297 
4S6 
595 
792 
$90 
1187 


121 


DATE 
GMT 


SIGMA 
T 
24638 
24638 
24041 
24e77 
25041 
25266 
25289 
26015 
26048 
26659 
266666 
26072 
26076 
26282 
26294 
27007 
27el2 
27028 
27037 
270¢46 


4/ 9/75 
004 


SVA 


355 eff 
35602 
35420 
31926 
258e7 
234065 
213e2 
18901 
158e3 
148.0 
141.9 
13665 
13361 
127e61 
11661 
19560 
99e6 
87 el 
78e9 
T0007 


DELTA 
D 
020 
Oe 36 
0271 
1e 06 
1262 
20e23 
2e &0 
3029 
3072 
4210 
4246 
4e &i 
5e15 
Se 80 
7201 
8210 
9013 
10.298 
12265 
14614 


FOTe 
EN 
009 
9292 
0207 
0216 
9035S 
0077 
1.28 
1.285 
2045 
3298 
3e77 
4e52 
Sea3 
7elé 
116464 
16248 
22021 
350498 
50 «61 
67028 


SOUND 


1496.6 
14966 
14966 
1490.6 
1473.6 
14736 
14736 
1475e 
14766 
1477e 
1477. 
14766 
14756 
1475e 
1474.6 
14756 
147Se 
1477. 
1479.6 
148le 


60 


DB 


120 


—» 
CO 
= 


PREOOUREs 


C40 


300, 


122 


TE Pea URE, (Cc 
LO 8 


REF. iG. 7S - oO —| Se 
SO4-41.0 N 134-5.0 W 
MO.-9 DAY-U GMT-2.8 
33 
ry 


C 3 
SALINITY, O07 00 


3.) 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6c 
POSITION 


RESULTS GF STP CAST 


PRESS 


0 
10 
20 
30 
590 
7S 

100 
125 
1590 
7S 
290 


TEMP 


11le39 
11223 
192190 
9e81 
Bebl 
Te2l 
6026 
6092 
Se 7S 
5041 
5e27 


SAL 


312e34 
31241 
31288 
32e21 
32026 
32e 67 
323200 
33032 
33e51 
33074 
33089 


134- 


75-10— 54 
S4-41e0N, 


5e OW 


Us 


DATE 
GMT 


4/ 9/75 


208 


147 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


6 
10 
20 
30 
50 
75 
99 

124 

149 

174 

19s 


SIGMA 
¥ 
23290 
23097 
24253 
24e 83 
25006 
25e53 
25097 
26025 
26043 
26065 
26072 


SVA 


491e3 
39503 
34263 
31365 
292e1 
24709 
20604 
179e5 
16223 
142.0 
13509 


DELTA 
D 
920 
9e 40 
0277 
1209 
1269 
2037 
2e $3 
3042 
3e 84 
4021 
4056 


POT. 
EN 
029 
9092 
0e08 
Oelé 
9249 
0.283 
ters 
1268S 
2048 
3300S 
3076 


SGUND 


1490.6 
1490 e¢ 
1487.6 
1487.6 
14836 
1478.6 
14756 
14756 
1474.6 
1474.6 
1474.6 


124 


U 
25 a 


300 

ag) 

600 

LW 

i 

a) 

o 

WIIO0 REF. NO. 75 - 10 - 55 

Q_ 
SU-33.0 N 133-29.0 W 

1eQ0 MO.-9 DAY-U GMT-S.3 
SRLAPNIY,, (O/AGD 


TEM RERA LORE, Ll 
u 8 tsa lee 


oe) 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10—- 
S54—-336e0N>e 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
39 
50 
75 
100 
125 
150 
res 
200 
225 
250 
300 


TEMP 


11255 
11.645 
10281 
9e77 
7296 
6055 
6e13 
5e 75 
5258 
5235 
5e25S 
5e20 
5eC3 


SAL 


390273 
31209 
31289 
32026 
32647 
32675 
32295 
33220 
33e &1 
saert 
33081 
33084 
33087 
334299 


133-2940W 
159 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
SO 
7S 
99 

124 
149 
174 
199 
223 
248 
298 


126 


DATE 


GMT 


SIGMA 
T 
23039 
23068 
24042 
24088 
25032 
25e73 
25e 93 
26014 
26051 
26061 
26072 
26075 
26278 
26683 


4/ 9/75 


Se23 


SVA 


450 06 
42207 
35320 
39962 
26703 
228e2 
29926 
18926 
LS5Sel 
14620 
13661 
13207 
130¢8 
12663 


DELTA 
CD 
029 
90045 
O¢ 8&4 
1217 
12674 
2035 
2e 89 
3039 
30 82 
4e290 
4255 
4e 8&9 
Se22 
5 e 86 


POTe 
EN 
929 
0292 
9e98 
0217 
00249 
0278 
1227 
1.6 8&4 
2044 
3006 
3074 
4046 
Se 26 
7296 


SOUND 


1491. 
1491. 
149%. 
1487.6 
148C.e 
14766 
14756 
147Se 
14756 
14756 
1474.6 
1474.6 
1474. 
14756¢ 


60 


DB 


120 


—2 
CO 
© 


PRESSURE; 


CUO 


300.5 


126 


TEMPERATURE, C 
kL, G 


REF. NO. 75 - 10 4 56 
SU-20.0 N 133-14.0\W 
MO.-9 DAY-4 GMT-7.4 

39 
TY 


C 3 
SALINITY, ‘O/0I0 


16 


3D 


OFFSHORE OCEANCGRAPHY GROUP 
REFERENCE NOe 
POSITION 


75-10- 
54-2060N, 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
758 

100 
125 
150 
1-75 
200 
zes 
250 


TEMP 


12e38 
12239 
12e 32 
10284 
Be 97 
60833 
6014 
be 34 
6017 
6e12 
5298 
5081 
5e 60 


SAL 


32e21 
32021 
32021 
32028 
322040 
32054 
322098 
33240 
33659 
33066 
33075 
33079 
330 82 


133-14e20Ww 
152 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


.¢] 
10 
20 
30 
50 
7S 
99 
124 
149 
174 
199 
223 
248 


127 


DATE 


GMT 


SIGMA 
T 
24e38 
24038 
24039 
24e71 
25e25 
25253 
252097 
26027 
26044 
26050 
26e59 
26065 
26269 


4/7 9/75 


7e4 


SVA 


35620 
35626 
355e2 
32500 
27307 
247024 
29603 
1777 
16126 
15663 
14823 
1443.23 
138.8 


DELTA 
B} 
000 
0236 
0e71 
1205 
1264 
2e30 
2288 
3036 
3e 78 
4218 
4656 
4293 
5e28 


POT. 
EN 
0290 
90292 
0207 
Oo16 
9240 
081 
1e33 
1288 
2047 
3012 
3e 86 
4265 
5250 


SOUND 


14956 
14956 
1495.6 
1490. 
1481le 
1476.6 
147S5e 
14766 
14766 
1477e 
1477.6 
1476e 
1476.6 


300 


DB 


600 


CO 
= 
© 


PRESSURE, 


1200 


1500.5 


128 


TEMPERATURE, © 
. 3) id 


ids 
! 
REF. NO. 75 - 10 - 57 
53-14.0 N 133-40.0 W 
MO.-9 DAY-S GMT-10.5 
C 32 3 32 
SALINITY, OQ/O00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
53-14e0N>, 


RESULTS OF STP CAST 


PRESS 


0 

19 
20 
30 
50 
f¢-) 
100 
125 
150 
175 
200 
ae 
250 
300 
400 
500 
600 
BOO 
1600 
1200 


TEMP 


12.291 
122691 
12e91 
11642 
7283 
6031 
Se77 
6004 
6037 
6e0e12 
5083 
56°55 
5018 
4291 
4046 
4026 
3e 94 
3055 
308 
2e79 


SAL 


32018 
32018 
32018 
32025 
3203S 
s2e5Do 
32073 
33eCE 
33061 
33480 
33285 
330 8E 
33286 
33092 
33099 
34eC08 
34e1€ 
34e29 
34037 
34042 


133-40 .0w 
302 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
535 
793 
99¢C 
1188 


129 


DATE 


se 79775 


GMT 1065 


SIGMA 
T 
24025 
240625 
24e25 
24659 
25028 
25e5S 
25281 
26004 
26043 
260 61 
26269 
26073 
26078 
260e85 
260 96 
27006 
27014 
27029 
27240 
27047 


SVA 


36709 
36802 
368e6 
33607 
271 04 
24165 
220 06 
199.25 
16208 
14567 
13828 
13469 
130e9 
12369 
114,6 
10602 

98e7 

8505 
7505 

6508 


DELTA 
D 
020 
9037 
Oe 74 
12190 
1268 
2e32 
2290 
3e 43 
3288 
4026 
$e62 
4096 
5029 
5093 
Tel2 
8e22 
9e24 
11.208 
12268 
14.613 


POTe 
EN 
0e9 
9092 
0298 
0017 
0049 
9221 
1632 
1293 
2056 
3e19 
nt Tf 
4261 
5e 42 
7220 

11244 

16046€é 

22017 

350,26 

4991 

E6014 


SGUND 


1497.6 
14976 
1497.6 
14926 
1480.6 
1474.6 
14736 
14756 
1477.6 
1477-6 
14766 
14756 
1474.6 
1474. 
1474.6 
14756 
147S5e 
1477.6 
1478.6 
1481. 


300 


DB 


600 


CO 
Cc 
© 


Pie cs, 


ee 0 


1500,, 


130 


TEMPERATURE, C 
y 8 12 16 


ns es = 


HEP. NG. Vor — = lOe- OG 
Ji>b7. 0 N OPSE-UOe UW 


MO.-3 ‘DAY-5 GMT-15-2 


one 3 a3) c 
hit 


e 
3 ai ell NET Ie di ONG 


13] 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10- 58 DATE S/ 9/75 

POSITION 53=-17.60N, 134-40.0wW GMT 1562 

RESULTS OF STP CAST 315 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA Veta POT. 

i D EN 

9 12.37 32029 0 24044 34949 one) 929 
10 12¢ 37 32030 10 24645 34906 9e35 0292 
20 12634 320631 20 24046 34806 0279 0e07 
so Ge 27 32038 30 25005 29263 1692 0015 
50 7el4 32047 so 250¢44 2550S 1.256 9037 
tS 5084 322e60 Rg) 25070 23007 2017 0¢76 
100 5e 69 32688 99 25e¢94 290865 2072 1625 
125 5e91 Joees 124 26019 184.69 3022 1e 82 
159 62690 33063 149 26259 15604 3264 2041 
Ts 5281 33278 174 260263 143.7 4292 3093 
200 5e 466 33084 199 26070 13765 4637 3079 
225 Se 38 33086 223 26075 13269 4e71 4243 
2590 5020 33087 248 26678 1304 5203 Se223 
300 4088 33091 298 260e85 12462 5067 7eAl 
400 4243 34200 397 26e97 113064 6685 11.62) 
500 4013 34010 496 27208 10328 7094 16017 
600 3094 34017 §$95 27016 S7el 8294 21.2939 
800 3048 34631 793 27031 A302 10.73 34254 
1009 3013 34038 990 27040 7506 12631 482965 
1200 2078 34644 1187 27248 68e9 13076 65e18 


SOUND 


14956 
14966 
1496.6 
14856 
1477.6 
14726 
14736 
1474, 
1476.6 
14766 
1475.6 
14756 
1474, 
1474. 
1474.6 
1474, 
14756 
1477.6 
14796 
1481. 


300 


DB 


600 


CO 
© 
© 


Fito Ue, . 


1200 


1500.5 


132 


TEMPERATURE, C 
if ee 


Se as 


REF. NO. 75 - 10 - 59 
53-26.0 N 136-40.0 W 
MO.-9 DAY-S GMT-22.3 

SiS 
TY 


c 3 
SALINITY, £798 


a2 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOe6e 
POSITION 


75-10- 
S3-266e0N>s5 


RESULTS OF STP CAST 


PRESS 


0 

19 
20 
30 
50 
72 
109 
125 
150 
175 
209 
225 
250 
300 
400 
599 
600 
B00 
1000 
1200 


TEMP 


11298 
11298 
11.279 
9e 62 
7e07 
5e35 
50 @3 
6025 
6e 34 
6024 
6218 
5e S6 
5265 
Se 36 
4e61 
4e11 
3e 89 
3242 
3e16 
2683 


SAL 


32028 
32028 
32033 
32045 
32258 
32e67 
32e95 
33036 
33059 
33079 
33084 
33088 
33689 
330692 
33298 
34205 
S34e1€& 
34e27 
34036 
34e42 


GROUP 
59 
136-40 eOw 


DEPTH 


0 
10 
20 
30 
50 
> 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
59.5 
793 
990 
1187 


ios 


DATE 


S/ 9/775 


GMT 2263 
264 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
if 
24651 
24651 
24658 
25205 
25eo 
25076 
25098 
26025 
26042 
26059 
26064 
26e70 
26074 
26280 
26093 
272005 
27015 
27029 
27238 
27e%6 


SVA 


34307 
344e1 
33703 
292e5 
24701 
22508 
294e5 
179e3 
1638 
148.0 
14369 
13806 
134e3 
12900 
11724 
197690 

98ei1 

8Se7 

T7704 

70e3 


DELTA 
D 
029 
oe 34 
0269 
1290 
1.253 
2e12 
20e 66 
3e13 
3056 
306934 
4%e31 
4066 
5200 
5 «66 
6e 89 
8e01 
9293 
10¢ 87 
12049 
136S7 


POT « 
EN 
009 
9292 
90297 
0015 
0036 
9074 
1.221 
1e76& 
2035 
2eS9 
3269 
4045 
5e28 
Tel2 

11.249 
16262 

2236 

350e47 

59028 

6667S 


SGUND 


1494.6 
1494. 
1494.6 
1486.6 
1477e 
14736 
14736 
14766 
1477e 
1477e 
14786 
1477 e 
14766 
1476.6 
147Se 
1474. 
1475.6 
1477e 
1479.6 
1481le 


300 


DB 


600 


(O 
© 
CE, 


PRESSURES 


1200 


1500.5 


134 


TEMPERATURE, 
2 GO ,. cumuentle 


16 
REF. NO. 75 - 10 - 60 
53-34.0 N 138-40.0 W 
MO.-9 DAY-6 GMT-5S.9 
C Bie 3 39 
SALINITY, Wee 


ODFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6e 
POSITION 


75-10- 
5 3-34.,UN, 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
25 
150 
bs) 
200 
225 
250 
300 
400 
500 
600 
BOO 
1000 
1200 


TEMP 


11269 
11269 
11268 
11e29 
5098 
4072 
4026 
4289 
4093 
4268 
4.250 
4248 
%e26 
4223 
4293 
3087 


Se fe" 


30628 
20e99 
2066 


SAL 


32046 
220 4E 
32049 
32¢54 
32067 
32081 
32093 
33049 
set 3 
33078 
33682 
3308 
33087 
3306 96 
34605 
34014 
34021 
34032 
34040 
34046 


138-40 e0OW 
376 POINTS TAKEN FROM ANALGG TRACE 


DEPTH 


.¢) 
10 
20 
390 
S50 
75 
99 

124 
149 
174 
199 
2e3 
248 
298 
397 
496 
9S5 
792 
990 
rier 


135 


DATE 
GMT 


SIGMA 
T 
242470 
24270 
24673 
24483 
25074 
26200 
26014 
26252 
26671 
26077 
26282 
260 85 
26288 
26096 
27eCS5 
27014 
27e2i1 
27e34 
27043 
27051 


6/7 3475 


5e9 


SVA 


32563 
32507 
32305 
31304 
22701 
20265 
18962 
154.0 
13663 
13004 
12528 
12346 
12022 
11363 
10504 
W7e7 
918 
8023 
72 04 
éSe7 


DELTA 
D 
029 
Oe 33 
0265 
0eS7 
1649 
2e092 
2e52 
2eS5 
3631 
30 64 
3096 
4027 
4258 
5017 
6026 
7e27 
Be 22 
9294 
11246 
12283 


PNT e 
EN 
029 
0292 
0207 
0215 
9036 
0269S 
1613 
1.662 
2013 
2068 
3029 
3eS7 
4e71 
6035 

10224 

14.89 

20219 

32¢38 

46031 

61273 


SOUND 


14936 
14936 
1494, 
14926 
L4736 
14686 
1467.6 
1471.6 
1471le 
1471. 
1471le 
1471le 
147G9e 
1471le 
1472e¢ 
14736 
1474. 
14766 
1478.6 
1480. 


300 


DB 


600 


CO 
G2 
G3 


Pres ouUrts 


1200 


1500," 


136 


HOMPiERA TURE. I 
Ls 8 le 


POPE ane 
HEF. NO. 75 =~ 10 — By 
93-41.0N 140-4U0.0 W 


MO.-9 DAY-6 GMT-14.4 


z 
SALINI 


sfc. 
TY 


3 
0/00 


33 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
53-41.20N; 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
59 
75 
100 
125 
1590 
LW hee 
200 
22S 
250 
300 
400 
500 
600 
800 
1009 
1200 


TEMP 


10291 
10292 
10292 
G9e47 
5260 
4240 
3e 85 
4018 
4261 
4652 
4e 31 
4.08 
3098 
3090 
3e82 
3e 64 
3047 
3013 
20 86 
2e59 


SAL 


32059 
32059 
32059 
32060 
32075 
32083 
32096 
33035 
33269 
3380 
33682 
33084 
33686 
33094 
34004 
34013 
34e21 
34e31 
34040 
34046 


140-40 00 w 
350 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


i Hd 


DATE 


6/ 39/75 


GMT 1464 


SIGMA 
EF 
24494 
24294 
24294 
25019 
25685 
26205 
26021 
26048 
26071 
26680 
26284 
26288 
26091 
26098 
2720207 
27016 
27023 
272035 
27244 
27251 


SVA 


392063 
302e9 
303e1 
27903 
21626 
19707 
18320 
1S7e1 
13620 
127.23 
12368 
12022 
117.9 
1114 
19307 

9528 

8963 

7903 

7103 

64e9 


DELTA 
D 
920 
0230 
0261 
0290 
le 27 
1289 
2036 
2079 
3015 
3048 
3079 
4209 
4,39 
4.97 
60 C4 
72003 
7eS6 
11215 
12251 


POT .e 
EN 
029 
0292 
0206 
0014 
Ne 33 
0265 
1298 
1.57 
2207 
2061 
3e2l 
3087 
4259 
6029 

19e91 

14.255 

19675 

210673 

45250 

60¢72 


SOUND 


1491. 
1491. 
1491.6 
1486.6 
1471. 
1467.6 
14656 
1467.6 
1470.6 
14706 
14706 
1469.6 
1469.6 
1470.6 
1471le 
1472, 
1473.6 
14756 
1478.6 
1480.6 


300 


DB 


600 


CO 
c? 
ee, 


Pit aa 5 


feOO 


1500.5 


138 


TEMPERATURE, C 
uC 12 


16 
C. se Eee 
REF, NS. 75 - 10 = be 
52-34.0 N 138-U0.0 W 
MO.-9 DAY-7 GMT-0.2 
C 33 3 35 
SALINGTY, £700 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
5S2-34e0N> 


RESULTS OF STP CAST 


PRESS 


90 

10 
20 
30 
50 
Ts 
100 
Ura) 
150 
175 
209 
225 
259 
300 
400 
500 
600 
890 
1090 
12C0 


TEMP 


11.48 
11248 
11648 
11201 
5099 
4099 
4042 
4658 
5204 
5230 
5007 
4e81 
4260 
4635 
3e89 
2e 71 
3e 56 
3e21 
209% 
2263 


SAL 


32050 
320 50 
32e51 
32053 
32268 
32077 
32287 
33025 
33261 
33078 
33684 
330 8E 
33288 
33294 
34eC1 
34e12 
34219 
34031 
34039 
34045 


138-40 .e0W 
330 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


CG 
10 
20 
30 
50 
To? 
$9 
124 
149 
174 
199 
een 
248 
298 
397 
496 
S95 
793 
990 
1187 


139 


DATE 
GMT 


SIGMA 
7 
24677 
24677 
24278 
24088 
25e75 
25094 
26208 
26e3€ 
26059 
26e70 
26077 
26082 
26¢ 86 
26093 
27204 
27014 
27e21 
27034 
27043 
27250 


74 GsST5 
0e2 


SVA 


31867 
319e1 
31 8e6 
30903 
22604 
20864 
19504 


168.28 


14669 
13725 
13026 
126265 
12269 
116061 
19629 
97 e7 
9126 
8064 
F2e3 
6600 


DELTA 
D 
929 
Oe 32 
02 64 
0295 
1247 
2091 
2e51 
2037 
3037 
3e72 
4095 
437 
4269 
5228 
6039 
7241 
8e 35 
10297 
11.259 
1297 


POT « 
EN 
029 
0292 
0297 
0015 
O0e3& 
0079 
1214 
1267 
2022 
2280 
3044 
4e14 
48S 
6057 

19251 
15017 

20045 

320 €& 

46656 

62299 


SOUND 


14936 
14936 
14936 
1491.6 
14736 
1469.6 
1467.6 
1469-6 
1472.6 
14736 
14736 
1472.6 
1472.6 
14726 
14726 
14736 
1474.6 
14766 
1478.6 
148%06¢ 


300 


DB 


600 


CO 
© 
Cc 


PAB OwR Ee, 


1200 


1500.5 


140 


TEMPERALURE? € 
U 8 i 
Co NE ain 3 


REF. NO. 75 - 10 - 63 
S2-30.0 N 137-40.0 WN 
MO.-9 DAY-7 GMT-3.5 
3S 
is 


é 3 
She Nl ae a6 6) 


6 


to}. 


OFFSHORE OCEANOGRAPHY GROUP: 
REFERENCE NOe 
POSITION 


75=-10-— 
S2-30e0N, 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
7$ 
100 
125 
1549 
iys 
20” 
225 
250 
309 
400 
500 
600 
800 
1000 
1200 


TEMP 


11257 
11.257 
11255 
19224 
6076 
Se2l 
4e59 
4270 
Se24 
5244 
5eM1 
4262 
4047 
4209 
3e 80 
3efl 
3028 
2097 
2269 


SAL 


32052 
32e 52 
322052 
32054 
32265 
32e71 
32¢79 
33007 
33556 
33080 
33683 
330683 
33087 
330692 
34e00 
34e09 
240e1€ 
34e29 
3%e 37 
34043 


63 
137-40 eO0W 


14] 


DATE 
GMT 


47797758 


3%5 


272 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
T 
24077 
24077 
24077 
25002 
2Fe63 
25086 
26200 
26020 
26255 
26270 
26077 
26280 
26e85 
26290 
27001 
27019 
27218 
27032 
27041 
27048 


SVA 


318208 
319062 
319090 
29509 
23769 
21506 
292¢8 
18325 
15le2 
L137eé 
13007 
12804 
12369 
11920 
19908 
1010 

94e4 

8206 

7402 

68el 


DELTA 
D 
0209 
Oe 32 
Ce 64 
0e95 
1246 
2092 
2e55 
3093 
3045 
3e 8&1 
4615 
4047 
4279 
5040 
6e53 
7058 
8e 56 
10.32 
11.89 
13630 


POT e 
EN 
029 
0292 
9.207 
0214 
9235 
Oe71 
1217 
1.72 
2e31 
2e9!l 
3e55 
4025 
5092 
ARe72 

10677 

15e58 

21203 

2305S 

47291 

E3e 7E 


SOUND 


14936 
14936 
14936 
1489.6 
14766 
147Ge 
1468e 
146Se 
1473.6 
1474.6 
14736 
14726 
14726 
14726 
14726 
14736 
1474.6 
1476.6 
1478e 
14806 


300 


DB 


600 


CO 
© 
< 


PRESSURE; 


1200 


1500,5 


142 


COMPRA IRE, iC 
ic 8 hic 


a 


REF. NO. 75 - 10 - 64 
92-26.0 N 136-40.0 W 


MO.-9 DAY-7 GMT-6.9 


2 iro 3 
SALUINTTY,, OAD 


ine 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 


75-10- 


POSITION 52-26¢e0N>. 
RESULTS OF STP CAST 


PRESS TEMP 


9 12e08 
10 12208 
29 122697 
39 lle 74 


50 7029 
TS 6016 
109 5058 
Les Se4l 
150 Ee19 
175 6208 
209 5e 88 
2eo Se 46 
250 Sets 
300 4e 84 
400 4239 
5090 4299 
600 3077 
800 3e 38 
1009 3003 


1200 2076 


SAL 


32e32 
32¢e32 
32032 
32034 
32056 
32058 
32070 
32097 
32056 
33679 
33284 
33287 
33289 
33091 
34200 
34eC@8 
34015 
34e27 
34e 3E 
34043 


64 
136-40 oD w 


143 


DATE 
GMT 


77 G/75 


609 


296 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


SIGMA 
T 
24652 
24252 
24052 
24060 
25248 
25065 
25e 82 
26205 
26042 
26061 
26268 
26¢75 
26280 
26e85 
26098 
27207 
272016 
27036 
27040 
27048 


SVA 


34205 
342e9 
34209 
33509 
2513'c 
23602 
229004 
198e5 
16402 
14620 
140 e2 
1332 
12823 
12369 
11320 
194.3 
9729 

8468 
7509 

6829 


DELTA 
D 
029 
90 34 
1203 
10657 
2018 
2075 
Sees 
Belt 
4210 
4246 
4680 
5e12 
Se75 
6e S4 
8e02 
9203 
10285 
12245 
136S090 


POT e 
EN 
009 
0292 
9207 
0215 
9038 
De 7E 
1.27 
1. &é 
2049 
3e12 
3e&1 
4254 
Ses 
719 
11.231 
16628 

21691 

24e85& 

49254 

65072 


SOUND 


1494. 
14956 
14956 
1494.6 
14786 
1474.6 
14726 
14726 
1476-6 
1477. 
14766 
14756 
1474.6 
1474.6 
14746 
1474.6 
147Se 
14766 
1478.6 
14806 


3004 


DB 


600 


CO 
= 
© 


PRESSURE, 


1200 


15005 


144 


TEMPERATURE, C 
yo, 8 12 


REF. NO. 75 - 10 - 65 
92-21.0 N 135-40.0 W 


MO.-9 DAY-7 GMT-10.5 


2 an 3 
SALINITY, O/C 


16 


DO 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10-— 
52-21¢e0N. 


RESULTS OF STP CAST 


PRESS 


0) 

19 
20 
30 
50 
75 
1900 
LZ25 
150 
175 
200 
225 
250 
300 
4006 
500 
600 
800 
1000 
1200 


TEMP 


12e13 
12213 
12ei3 
11.62 
7e14 
5288 
5251 
Se 67 
6022 
6019 
5092 
5e62 
Se 39 
4e96 
4048 
4219 
3098 
3054 
3012 
2e76 


SAL 


32233 
32033 
32032 
32036 
32e51 
32061 
3279 
33016 
33269 
33077 
33285 
33286 
33288 
33092 
33e99 
34208 
34016 
34030 
34037 
34e44 


135-40e0W 
247 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


¢) 
1¢ 
20 
30 
50 
a 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


145 


DATE 


14 9/75 


GMT 10¢5 


SIGMA 
T 
24252 
24452 
24252 
24064 
25047 
25671 
25089 
26017 
26044 
262059 
26268 
26073 
26e77 
26085 
26096 
27e 06 
27014 
27¢e30 
27046 
27048 


SVA 


34207 
34301 
34363 
332¢3 
25303 
23026 
21301 
187e5 
161.6 
14826 
13929 
13504 
1319 
12464 
11468 
19564 

9Be4 

84e8 

T6e3 

6806 


DELTA 


D 
Oe 
Ce 34 
0269 
1.903 
1258 
2e18 
2e74 
3025 
3068 
4007 
4043 
4e77 
52010 
52075 
6094 
8e05 
9206 

10689 
12e 590 
13694 


POT » 


EN 
020 
0292 
9097 
Oe l€é 
0238 
0276 
1226 
1283 
2044 
3208 
3e77 
4$e51 
5e32 
7el2 
11.38 
162643 
22e13 
35013 
49e8i 
65099 


SOUND 


14956 
14956 
1495e 
14936 
1477. 
14736 
14726 
14736 
1477e 
1477e 
1477e 
14766 
14756 
1474.6 
1474.6 
1475e 
14756 
1477. 
14796 
1481le 


300 


DB 


600+ 


(O 
= 
Cc 


PRESSURE , 


1200 


1500, 


146 


FEMPERBTURE, C 
4 8 be 


16 
a 
REF. NO. 75 - 10 - 66 
92-17.0 N 134-U0.0 W 
MO.-9 DAY-7 GMT-14. 3 
C 33 3 3S 
SAL TNT, oVOe 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO6ce 


75-1 0-— 


POSITION S2-17eONo 
RESULTS OF STP CAST 


PRESS TEMP 


0 12<¢63 
10 12¢64 
29 12¢ 64 
30 12631 


50 Te 82 
7§ 6047 
100 5077 
125 Se 58 
150 60093 
173 5268 
200 $e50 
225 §e23 
250 Sel2 
300 4270 
400 4238 
500 4208 
600 3091 
800 3e 51 
1000 32e1l5 


1260 2073 


SAL 


32e2S 
32029 
32030 
32031 
32053 
322e60 
32267 
32e 89 
33043 
33074 
33283 
33085 
330 8& 
33291 
34601 
34e11 
34620 
34631 


34039 


34045 


66 
134-40.20W 


CEPTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
$95 
793 
9990 
1188 


147 


DATE 


TI SF 7S 


GMT 1403 
297 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
: 
24639 
24239 
24040 
24047 
25039 
25063 
25e77 
25e 96 
26033 
26262 
26071 
26676 
26680 
26287 
26298 
27209 
27018 
27032 
27041 
27049 


SVA 


354e6 
35503 
35468 
348e3 
26009 
238e1 
224208 
20607 
17169 
14520 
13626 
132e9 
12867 
122e2 
11205 
1024 

9406 

8302 

7408 

6722 


DELTA 
D 
O20 
936 
Oeo71 
1206 
12665 
2026 
20 84 
3639 
3e &7 
4626 
4061 
4eS4 
Se27 
5eS0 
%e07 
Be lS 
9e13 
10e91 
1249 
13290 


POT. 
EN 
09 
92092 
0207 
0216 
9240 
0679 
le 31 
12693 
2060 
3024 
3091 
4263 
5242 
7ei8 

11°37 

16627 

21279 

34e4E€E 

48289 

€4 69 


SOUND 


14966 
14966 
1497.6 
14966 
14806 
147Se 
14736 
14736 
14766 
1475e6¢ 
1475.6 
1474.6 
1474.6 
14736 
1474.6 
1474.6 
1475e 
1477e 
1479.6 
14806 


300 


DB 


600 


CO 
S 
© 


PRESSURE , 


1200 


15003; 


148 


TEMPERATURE, C 
y 8 12 
Se j 


REF. (ND. 75 = 


92-14.0N 


hO = 4677 


133-40.0 W 


MO.-9 DAY-7 GMT-18.0 


C 
SALINI 


33 
TY 


3 
0/00 


BD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOs 
POSITION 


75-10- 
52-14e0N 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
7 
1990 
125 
150 
175 
200 
225 
2590 
300 
400 
509 
600 
890 
1000 
1200 


TEMP 


12¢ 88 
12¢87 
12¢ 87 
12283 
B8e07 
€e¢50 
5e74 
6e16 
6015 
Se 87 
5248 
5e 31 
Se 24 
Sell 
4246 
4e23 
3094 
3e 58 
3014 
22 80 


SAL 


32009 
32009 
32e12 
S2e2c2 
32044 
320263 
32081 
330e2€ 
33063 
33074 
332¢81 
33484 
330 89 
33093 
34200 
34210 
34018 
34631 
34028 
34043 


133-40e0W 
356 POINTS TAKEN FROM ANALOG TRACE 


CEPTH 


0 
10 
20 
30 
506 
TS 
99 

124 
149 
174 
199 
aa 
248 
298 
397 
496 
595 
793 
990 
1188 


149 


DATE 


7/7 9775 


GMT 18e0 


SIGMA 
Ls 
240219 
24019 
24e22 
24030 
25028 
25064 
250688 
26018 
26048 
26260 
26070 
26e75 
26075 
26084 
26097 
272e07 
27e16 
270390 
272040 
27047 


SVA 


37420 
37402 
37107 
364e5 
2709 2 
2360e6 
21403 
185¢e9 
1565 
147.0 
13726 
13226 
12904 
12504 
11369 
104-25 


S604 


8465 
75e7 
69 e4 


DELTA 


D 
020 
e327 
0275 
lei2 
1074 
2e 37 
20593 
3044 
3e &6 
4024 
4.60 
4094 
See 7. 
5290 
7298 
8017 
9017 

10.298 
12258 
14203 


POT. 
EN 
029 
9292 
0298 
0217 
9242 
0« 82 
1.32 
1.299 
2049 
3012 
3080 
4254 
Siesau 
Tell 

11.32 

16029 

21692 

324679 

496238 

€5e5S 


SOUND 


1497. 
1497e 
1497.6 
1497.6 
148le 
14756 
14736 
14756 
14766 
14766 
14756 
1474.6 
14756 
14756 
1474.6 
147Se 
14756 
1477. 
14796 
148l.e 


300 


DB 


600 


(O 
) 
© 


hie o ents 


1200 


150035 


150 


TEMPERATURE, C 
u Scone ssealltlono sais 


a gO 


REF. NO. 75 - 10 - 69 
52-10.0 N 132-U0.0 W 


MO.-9 DAY-7 GMT-23.2 


ks 3 i 
iat 


c 
SALINITY, (AGO 


15] 


OFFSHORE OCEANOGRAPHY GRCUP 

REFERENCE NOe 75-10- 69 DATE T/ 9/75 

POSITION S2-106e0Ns» 132-400e0W GMT 2362 

RESULTS OF STP CAST 378 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL CEPTH SIGMA SVA DELTA POTe 

1 D EN 

6] 13219 320e1€ 0 24e18 37426 0290 029 
10 13219 32017 10 24219 37403 Oe Eg 9292 
20 122¢62 32e21 20 24033 361290 0275 0208 
30 10633 32e34 30 24e85 312e1 1.08 Oe lé 
59 Be 40 32047 50 25025 273¢e5 1¢65 Ne3S 
75 6091 32e71 te] 250265 235¢8 22028 0079 
190 6074 33400 99 25091 212el 2083 1228 
125 60 37 330 33 124 26021 18303 3034 1.286 
150 6056 33065 149 26044 16262 3077 2046 
275 6240 33079 174 26057 14966 4016 3eil 
200 6023 336e88f 199 26067 14123 4652 3e890 
225 5281 33089 223 26073 13508 4&7 4e55 
250 5049 33491 248 26078 1306 5020 $e35 
300 5298 33296 298 26087 12269 Se 83 7el2 
400 4049 34002 397 26098 11267 70201 11230 
509 4e 21 34210 496 27e07 10425 8e 909 16027 
600 3e96 34e17 595 27016 9704 Geid 21692 
8990 3e 61 3430 793 27030 85e2 10291 34¢83 
10990 3018 34038 $90 270490 76el 12252 49052 


1200 2e79 34e45 1188 27049 6709 13096 ESeEE 


SOUND 


149Be 
149B6 
14966 
1489.6 
1482e 
1477 
1477.6 
14766 
14786 
14786 
1478e 
1477e 
14766 
14756 
1474.6 
147S5e 
14756 
1477.6 
1479.6 
1481. 


152 


TEMPERATURE, C 
r 3 te 


9 16 
0 Shyno, —earvs 
300 

an | 

600 

Lu 

OC 

se 

rp | 

W900 REF. NO. 75 - 10 - 70 

GL 
51-40.0 N 132-40.0 W 

1e00 M0.-9 DAY-8 GMT-2.3 
SHLUN iy) wd 


OFFSHORE OCEANOGRAPEFY GROUP 


REFERENCE NOe 
POSITION 


75-1 0—- 
51-40 eONe 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
L2s 
150 
7S 
200 
cee 
2590 
300 
400 
500 
600 
890 
1000 
1200 


TEMP 


12021 
13e21 
13e13 
11244 
7265 
Ee&4 
5268 
60 24 
6051 
5695 
Se49 
5e20 
4298 
4482 
4254 
4030 
4e16 
3e 66 
3e17 
2e 81 


SAL 


32¢e32 
a 4 
32032 
32053 
32049 
32e56 
320679 
330e 30 
33069 
33078 
33082 
33083 
S3e5S 
330691 
34eC2 
34210 
34e16 
34-230 
34e37 
34043 


70 
132-40 20W 
360 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
SO 
TS 
99 

124 
149 
174 
199 
2e3 
248 
298 
397 
496 
S95 
793 
990 
1188 


Leas 


DATE 
GMT 


SIGMA 
y 
24630 
2430 
24632 
24264 
25238 
25057 
252088 
26020 
26041 
26262 
26071 
26075 
26079 
26086 
26097 
27006 
27014 
27029 
27039 
27248 


B/ 9/75 


2e3 


SVA 


36302 
36306 
362¢e5 
33104 
2616 
24345 
214e7 
184.20 
165e2 
14561 
13669 
13207 
129e5 
123266 
113.23 
195e6 

9903 

8602 

7608 

69e2 


DELTA 
D 
029 
)e36 
0273 
1209 
1066 
2e29 
20 8&6 
335 
3079 
4e17 
4252 
4e 6 
5019 
5e 82 
729d 
8209 
Sell 
10.95 
12258 
14004 


POTe 
EN 
029 
9292 
0207 
0217 
0249 
02890 
1¢39 
1.287 
22048 
3ei2 
3079 
4e51 
Se3l 
7097 

1122€ 

16627 

22601 

35019 

49298 

€6¢33 


SOUND 


1498e 
14986 
14986 
14936 
1479.6 
14766 
14736 
14766 
14786 
14766 
1475S e 
1474.6 
14736 
1474.6 
1474.6 
14756 
14766 
147686 
1479e 
1481le 


154 


TEMPERATORE. 6 
UL 8 ee 


9 | 16 
03 ~ 
300 

QO 

600 

wi 

2 

a) 

w 

W900 REF. NO. 75 = 10 = 7{ 

Gi. 
51-10.0 N 132-U0.0 W 

1200 MO.-9 DAY-8 GMT-S.3 
SALINITY, OG 


155 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 75-10- 71 CATE 8/7 G/7T5 

POSITION S1-10e¢0N. 132-40e0W GMT Se3 

RESULTS QF STP CAST 362 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POTe 

B D EN 

0 123228 S2el€ 0 24016 37603 026 020 
10 13227 32017 10 24017 375¢8 0228 9292 
20 13¢2¢ 320,17 20 24019 37468 0075 0208 
30 1289 32023 30 24045 35002 1212 0.17 
50 7240 32045 56 25438 26162 Lle72 9e41 
tS 6040 32054 75 25e59 242060 2e35 0281 
109 6043 32082 99 25280 22168 20393 1233 
125 60 76 33209 124 25097 20602 3047 1094 
150 6260 33050 149 26032 17308 3e 93 2260 
175 6606 31 33063 174 26046 16047 4035 3029 
200 5093 33077 199 26061 14662 4073 4201 
225 5e55 33085 223 26072 136607 509 4078 
250 Se 29 330868 248 26e78 13006 $242 5e58 
300 5SeC7 33094 298 26085 12402 60605 Te 36 
400 4046 33098 397 26295 11504 7e24 11e5S 
500 4e99 34205 496 27204 107e1 8e 35 16268 
600 3087 34e15 595 27015 98el 9238 22240 
800 3e 50 34027 793 27028 B60e2 11220 35041 
1009 3025 34039 9990 27040 76022 12¢82 500184 


1200 2e 85 34043 1188 27047 6909 14228 66652 


SOUND 


14986 
149Be 
1498.6 
1495e 
14786 
14756 
14766 
14786 
1478.6 
1477. 
14766 
14756 
14756 
147S5e 
1474e 
1474.6 
1475e 
1477e 
147G 6 
148l.e 


300 


DB 


6500 


(O 
& 
© 


PRESSURE , 


1200 


1500,5 


TEMPEnF TUE, IC 
+ 8 le 


Se al 


REF. NO. 75 - 10 - 72 
SO-40.0 N 132-U0.0 W 
MO.-9 DAY-8 GMT-8.2 
ahs 
a 


‘a 3 
SALINITY, (OD 


16 


DD 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
50-4020N> 


RESULTS CF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
Leo 
150 
Lio 
200 
225 
250 
300 
409 
500 
6C90 
800 
icdo 
1200 


TEMP 


13623 
T3eas 
132290 
11299 
7Te92 
60 87 
6244 
6e61 
Ee 68 
6652 
6019 
5093 
5e71 
Se 31 
4e71 
4-30 
4209 
3069 
3029 
2083 


SAL 


32020 
32021 
32024 
32624 
32040 
32059 
32078 
330622 
330 64 
33082 
336 86 
33089 
33091 
33694 
34eC1 
346190 
34019 
34030 
34e3S 
34043 


132-40.0W 
396 POINTS TAKEN FROM ANALOG TRACE 


CEPTH 


.¢) 
10 
29 
30 
50 
dca’ 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


nO? 


DATE 
GMT 


SIGMA 
T 
24e21 
24221 
24024 
24,47 
eee? 
25e56 
25e77 
26209 
26042 
26258 
26265 
26071 
26675 
2606 82 
26295 
27007 
27016 
27230 
27240 
27047 


8/ 9/75 


Be2 


SVA 


37204 
37205 
36508 
3476 
2710e9 
24402 
22409 
19426 
164e5 
149.23 
14265 
13704 
13305 
1270690 
115e9 
105602 

9704 

B5eil 

7607 

6908 


DELTA 


0 
029 
Oe 37 
Oe 74 
1.210 
1e7l1 
2e35 
2093 
3046 
3e90 
4429 
4065 
5200 
Se 34 
5e99 
7e2il 
8e 31 
Ge 32 

11215 
12276 
14222 


POT e 


EN 
009 
0292 
02.08 
00217 
0241 
0282 
1234 
1e¢94 
2e55 
36298 
3290 
4¢65 
5247 
7e30 
1126€3 
1667 
22635 
29003 
50206 
€6e48& 


SOUND 


14986 
14986 
14986 
1494.6 
14806 
1477.6 
14766 
1477e 
14786 
1478.6 
1478.6 
1477 
1477e 
14766 
14756 
14756 
14766 
1477e 
14796 
148le 


300 


DB 


600 


ce) 
G2) 
© 


PRESSURE, 


1200 


150035 


158 


TEMPERATURE, %C 
8 Lie 


eke 
~~ | | 
REF. NO. 75 - 10 - 73 
S0-10.0 N 132-40.0 WW 
MO.-9 DAY-8 GMT-11.3 
C SIS) 3 33 
SALINITY, O/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
5SO0-106¢0N> 


RESULTS OF STP CAST 


PRESS 


Q 

10 
20 
30 
50 
TS 
100 
125 
150 
75 
20ce 
225 
2590 
300 
400 
500 
600 
800 
1009 
1200 


TEMP 


132¢46 
13646 
13230 
9079 
Te73 
6068 
60 63 
6070 
6e77 
6269 
6e5l 
6017 
5e86 
5248 
4e76 
4633 
4%e11 
3072 
3e 30 
2284 


SAL 


322010 
32e19 
32014 
32024 
32040 
32059 
32290 
33229 
33052 
33675 
33086 
3306 8& 
33091 
3393 
34200 
34208 
3240e16€ 
34e29 
34038 
34245 


132-40 eOW 
229 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
39 
50 
vS 
99 

124 
149 
i174 
199 
a2 
248 
298 
397 
496 
ss5 
793 
990 
1188 


159 


DATE 


8/: 9/75 


GMT ile3 


SIGMA 
T 
24608 
24208 
24e15 
24686 
25030 
25059 
250 84 
26007 
260631 
26650 
26e61 
26267 
26073 
266 80 
26093 
27205 
27013 
27028 
27039 
27249 


SVA 


384el 
384e6 
378e% 
3110 
26903 
24108 
218e3 
19$7e3 
174e5 
15626 
14606 
14162 
13506 
12968 
117e3 
10723 

99e9 

87e2 

77e3 

68e4 


DELTA 
D 
020 
Oe 38 
Ge77 
leil 
1068 
2e3i1 
2289 
3e 41 
3287 
4028 
4266 
5092 
5e 36 
6203 
Te25 
8e37 
9e 41 
11¢28 
12292 
146 36 


POT e 
EN 
029 
0292 
0.208 
0017 
0239 
O« 80 
1.631 
1.299 
2055 
3023 
3695 
4e73 
Se Si, 
7042 

1167S 

16299 

22e71 

36001 

51.601 

67e21 


SOUND 


14996 
14996 
14996 
1487. 
14796 
14766 
14766 
14786 
1479.6 
14796 
14796 
1478.6 
1477e 
14766 
1475e 
14756 
14766 
14786 
14796 
1481le 


300 


DB 


600 


CO 
© 
C3 


PIRES OUIRE 


1200 


1500," 


160 


TEMPERATURE, C 
u 8 12 


| | neasol & 
REF. NO. 75 - 10 - 74 
49-40.0 N 132-40.0 WW 
MO.-9 DAY-8 GMT-15.0 
2 3g 2 cS 
SALINITY, @/00 


16] 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 75-10- 74 DATELW8/ 9/75 

POSITION 49=-40¢4¢0N, 132-40 ¢0W GMT 1500 

RESULTS OF STP CAST 234 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

T D EN 

0 13278 32024 0 24013 38020 009 020 
10 13278 32e24 ic 24013 38065 0038 0202 
20 L3e7S 32024 20 24e123 3e@0e7 Oe 76 0208 
390 12¢ 83 32024 30 24e31 36209 1214 e117 
50 Belé 22e4E€E 50 25e28 27008 1.276 0042 
ras) 7295 32053 75 2504S 251.29 2041 0«e 84 
190 60 47 32e 706 99 250670 23103 3201 1.37 
125 6028 33014 124 26eC8 19620 3054 1297 
150 6243 33042 149 26028 177e7 2099 22641 
175 6046 33067 174 26047 15928 4041 3031 
200 6e21 33686 199 26e0e65 14208 4e79 4293 
225 6e13 3306 87 223 26067 141.4 5e15 4280 
250 5263 33690 248 26275 13363 $e 49 $e63 
300 Se23 332695 298 26e84 12504 6014 720244 
409 4044 3309S 397 26¢96 114e1 7e 33 11269 
590 431 34ell 496 27007 10426 Be 42 1626S 
600 4e96E 34e1S 595 27016 S7el 9043 22435 
800 3057 34633 793 27032 8208 1l1.e22 35208 
1000 3e12 34e39 990 27e4i 7T4e? 1280 49249 


1200 2077 34044 1188 27249 6Be2 14622 65043 


SOUND 


150G0e 
1500.6 
15900e¢ 
1497e 
1481 e 
1477. 
1476.6 
14766 
1477 e 
1478.6 
14786 
1478.6 
14766 
147506 
1474.6 
14756 
14766 
1477. 
1479-6 
1481. 


162 


TEMPERATURE, C 
u 8 


‘ [give soomesnall 
oz drat No, -APSTmICSET pawseeeee He 
300 
Mm 
600 
Te 
oe 
me) 
on 
“Sale Fer. ND. 75 hb = He 
Q_ 
U9-10.0 N 132-U0.0 NN 
LeQ0 MO.-9 DAY-8 GMT-17.7 
1500," 32 35 3 35 
SALINITY. oO/i0a 


OFFSHORE OCEANGGRAPRY GRCUP 


REFERENCE NOe 
POSITION 


75-10— 
49-10 26ON,> 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
i125 
150 
175 
200 
225 
250 
320 
400 
500 
600 
800 
1000 
1200 


TEMP 


13276 
13675 
12209 
9e19 
7eS2 
6070 
6e 32 
5099 
6e%6 
6200 
5e77 
5249 
5e20 
4076 
4024 
3096 
3e 72 
3e 33 
3e07 
2e 80 


SAL 


320e13 
32e15S 
32034 
S20e5S 
Bs2eDet 
32061 
32266 
33208 
330663 
33078 
33¢84 
3384 
33286 
33088 
33098 
342C5 
34e13 
3402S 
34038 
34044 


132-40 eOW 
347 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


0 
16 
20 
30 
$0 
TS 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


163 


DATE 


Beeeg/75 


GMT 17¢e7 


SIGMA 
T 
24e0EF 
24006 
24-2523 
25019 
25044 
25260 
25069 
26eC0E 
26049 
26661 
26269 
260672 
26077 
260284 
26e95 
27e06 
27015 
27031 
27041 
27248 


SVA 


38767 
38607 
34169 
278e9 
25503 
24025 
23206 
19724 
15704 
14528 
13828 
13507 
131ie1 
125062 
115e1 
10505 

9705 

83e1 

7406 

6806 


DELTA 
D 
020 
Ce39 
Oe 76 
1208 
1260 
2022 
2e81 
30 36 
3089 
4218 
4e53 
4087 
Se 21 
5285 
7205 
8.15 
9e17 
10.296 
12054 
13297 


POT e 
EN 
929 
0292 
0208 
0216 
0237 
0276 
1e29 
1292 
2053 
3eilé 
3e 83 
4258 
5238 
7e18 

11644 
16249 

22019 

34092 

49238 

65e38 


SOUND 


1500.6 
1500 e 
14956 
1484. 
14796 
14766 
147Se 
1475e 
14766 
14766 
14766 
1475e 
1474.6 
14736 
14736 
1474.6 
1474.6 
14766 
14786 
1481 


3004 


DB 


600; 


C(O 
= 
© 


Phi OUMES 


1200 


1500.5 


164 


TEMPERATURE, & 
4 e's 


BEF aN. 925 —- lO —225 
U8-4“O0.0 N 132-40.0 W 


MO.-9 DAY-8 GMT-20.0 


bite 3Y 2 
VT 


e 
SAL UNEET , AVAGO 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
48-40 .0N>. 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
sf) 
100 
125 
150 
175 
200 
225 
250 
309 
400 
500 
600 
800 
1000 
1200 


TEMP 


1397 
13096 
13-79 
13021 
8e 63 
7ell 
6269 
6033 
6001 
5e 95 
5292 
5069 
$045 
4299 
4e 32 
3096 
3e 73 
3037 
3etS 
2073 


SAL 


320e09 
32018 
320630 
& OC A 
32e523 
32e58 
32¢60 
32268 
33220 
33067 
33081 
330684 
33285 
33285 
33094 
34205 
34013 
34028 
34e38 
324044 


132-40 e0OW 
273 POINTS TAKEN FROM ANALCGG TRACE 


DEPTH 


165 


DATE 


S/  3977S 


GMT 2060 


SIGMA 
Tt 
23097 
24 004 
24017 
24034 
25027 
25052 
25260 
25071 
26016 
26e54 
260265 
26670 
26074 
26079 
26094 
27006 
27015 
27230 
27041 
27049 


SVA 


39407 
388 04 
37E0e5 
36005 
27203 
24820 
24101 
23104 
18829 
15361 
142¢9 
138¢2 
134.8 
130 20 
116067 
105e6 
9708 

84e5 
7468 
68e0 


DELTA 
D 
020 
0239 
0278 
1015 
1275 
20 39 
3009 
3060 
4013 
4055 
4232 
Se27 
5e61 
6027 
7e50 
Ge 61 
9e62 
112044 
13203 
14245 


POT e 
EN 
020 
9092 
0208 
9e17 
9e41 
Oe 82 
1237 
2e95 
2079 
3048 
4e1S 
4295 
Se77 
7e63 

12201 

17208 

22074 

35069 

S0e25 


66013 


SOUND 


1500.6 
150le 
15006. 
14996 
14836 
1478.6 
1476.6 
14756 
14756 
14766 
14766 
1476.6 
14756 
1474.6 
14736 
1474. 
1474.6 
14766 
14786 
14806 


166 


TEMPERATURE, © 
ae 8 he 


0 he 
01 agp nt eos 
300 
‘ea 
“600 
ve 
Ci 
ae) 
fe 
W900 Be. ONGed aoe lar) ag 
al 
UB-10.0 N 132-40.0 W 
LeQ0 Ma.-9 DAY-8 GMT-22.7 
1300," 35 35 3 35 


SALINITY, @8760 


167 


OFF SHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 75-10- 77 DATE 8/ 9/75 

POSITION 48-10¢0e0N,», 132-40-0W GMT 2267 

“RESULTS OF STP CAST 25S POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e 

Ef D EN 

0 146016 32039 0 24e16 37604 0.9 029 
10 14295 32049 10 24019 37461 0238 9292 
20 13298 32041 20 24022 37128 0e 75 0208 
30 13675 320e43 30 24028 36605 lel2 02017 
50 Ge 39 32250 50 25e13 28505 1e79 9044 
75 7e29 32061 75 25e52 2481 2044 0685 
109 60 82 32263 99 25260 240 09 3095 1.239 
i2s5 6e34 32070 124 25e72 22969 3063 2207 
150 6005 330620 149 26015 18925 4215 2e79 
175 6004 33659 174 26046 160601 4659 3eSi 
200 6009 33083 199 26065 14204 4eS96 4e22 
225 Se 83 33085 224 26069 139 el 5e31 42098 
250 Se 56 33286 248 26e73 13524 5065 Sel 
309 4e98 33086 298 26680 12962 6032 7e€7 
400 4e31 323294 397 26e93 11668 7054 1292 
500 3097 34eC5S 496 27006 10528 8e€é5 17212 
609 3069 34016 595 270218 95 el 9266 22076 
800 3e48 34e28 793 27e29 85e1 11645 35048 
1000 Zel2 34038 991 27041 750% 130905 50216 


1200 2e79 34e 44 1188 27048 68e3 14448 66018 


SOUND 


1501. 
1501le 
1S0l.e 
1501. 
14866 
1478.6 
1477. 
147S5e 
14756 
14766 
1477. 
1477. 
1476.6 
1474. 
1473.6 
1474, 
1474, 
1477.6 
14796 
1481.6 


300- 


DB 


600 


(O 
G3 
ez 


PARE SoUies 


1200 


1500.5 


168 


TEMPERATURE, C 
Ln jenn sl 


RERs NG ¢ 77S t= SO ad 
U8-6.0 N 131-40.0 W 


MO.-9 DAY-3S GMI-e.0 


eRe 3}3 3 S50 
1a 


sa ded Nb Ab eo aly xbn0. 


OFFSHORE CCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 48=- 


75-10— 
6eINe 


RESULTS OF STP CAST 


PRESS TEMP 


0 14¢21 
10 14.e¢21 
29 14.220 
30 14.15 


50 9262 
75 7e58 
100 7e 94 
125 6078 
1590 6e 80 
175 60 74 
200 6057 
225 6e 35 
250 6210 
300 Se 32 
4090 40262 
500 4eN6 
600 3092 
800 3067 
16000 30 22 


1200 2e 83 


SAL 


32246 
32047 
32047 
32047 
320e5€ 
32660 
322e61 
32e77 
33230 
33270 
33686 
33087 
33088 
3328S 
33095 
34204 
34014 
34230 
34e38 
34644 


78 
131-40 .Ow 


169 


DATE 
GMT 


97 9/75 


206 


320 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


SIGMA 
+ 
24e2l 
24e21 
24e22 
24023 
2501S 
25048 
25256 
25e72 
26013 
26046 
26260 
26664 
26268 
26e78 
26091 
27004 
27013 
27029 
27240 
27048 


SVA 


37203 
372009 
37220 
37104 
28305 
285207 
24502 
23002 
191.03 
16028 
14724 
14462 
14026 
130 29 
11920 
197.63 
99 e3 

8528 
7604 
69el 


DELTA 
D 
Oe 6 
0°37 
002 74 
1.212 
Le77 
2e43 
3005 
30e€5 
4017 
4e61 
4299 
5236 
Se 71 
6039 
Te 63 
Ge 76 
9289 
11664 
13626 
14.270 


POT e 
EN 
020 
9292 
0208 
00217 
0243 
0285 
1241 
2209 
2082 
3254 
4028 
$2097 
5093 
7e 82 

120626 
17242 

23025 

36231 

Siel2 

67027 


SOUND 


15026 
15026 
15026 
1592e 
1487e 
1479.6 
1478.6 
1477. 
14786 
147Ge 
14796 
14796 
147Be 
1476e 
147Se 
1474.6 
147Se 
14786 
1479.6 
1481. 


300 


DB 


600 


(O 
© 
© 


1200 


15005 


170 


TEMPERA Pores. 70 
‘s 8 bee 


| 16 
REF. NO. 75 - 10 - 79 
u8-2.0 N 130-40.0 WW 
MO.-9 DAY-9 GMT-5.9 
2 Sif E Ws 
SAL ONT, O00 


17] 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NGe~75-10—..79 DATE 9/ S/S TS 

POSITION 48=— 2e0Ne 130-40 e0W GMT 509 

ResuLtS- OF (STP CAST 306 POINTS TAKEN FROM ANALCG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT. 

T D EN 

) 14619 32028 ) 24007 385601 0.0 020 
10 14019 32028 10 24097? 38506 0039 0202 
20 14.14 32e30 20 24010 38304 0277 0298 
30 102024 32650 36 24099 29869 1ell 0017 
50 7e79 32054 50 25040 25907 1°66 0039 
75 Lees 32057 75 25050 25023 2030 0.79 
100 60 84 32057 99 25055 24506 2092 1034 
125 6057 32064 124 25064 23763 3052 2204 
150 6038 330096 149 26000 20368 4208 2081 
175 6023 33653 174 26039 16763 4054 358 
200 6004 33281 199 26063 14404 4092 4031 
225 Se 81 33085 224 26069 1388 5028 5208 
250 5049 33086 248 26074 13463 Se 62 52390 
300 4.98 332088 29R 26681 12706 6027 7e7% 
400 4-40 33.95 397 26093 11609 7050 12219 
500 4eOl 34204 496 27005 106068 Be 62 17.22 
600 3082 34013 595 27014 9807 9064 22298 
800 3052 34.28 793 27029 B85e7 11649 36097 
1000 3e 20 34037 991 27039 Tree “ide lt 50¢S7 


1200 2078 34e45 11e8 27249 6709 14¢56 67e16 


SOUND 


1501le 
1592e 
1502.6 
1485.6 
1480.6 
1478e 
1477e 
14766 
1476.6 
1477e 
1477.6 
14756 
14766 
1474.6 
1474.6 
1474.6 
147Se 
1477. 
14796 
1481le 


300 


DB 


600 


(O 
© 
© 


PRESSURE, 


L200 


15005 


hike 


TEMPERATURE, C 
u 8 12 


16 
REP. NG 75e> lO Ge 

U7-57.0 N 129-40.0 W 

MO.-9 DAY-3 GHT-B020 

2 33 3 35 
SALINITY, 0/00 


OFFSHORE OCEANGGRAPHY GROUP 


REFERENCE NOe 
POST TION 


75-10— 
47-ST7eONs 


Reowts OF STP "CAST 


PRESS 


0 

10 
20 
30 
590 
15 
100 
125 
150 
17s 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


140645 
14,46 
14645 
14645 
8e93 
TeT7l 
7e14 
7007 
6e86 
6071 
6042 
6e18 
5289 
5e 39 
4077 
4250 
4218 
30677 
3e21 
2e9l 


SAL 


32044 
320%4 
32044 
32045 
32¢56 
32061 
320671 
33004 
33046 
33073 
33085 
330 87 
33690 
33092 
33699 
34209 
34e17 
34e31 
34038 
34047 


80 
129-40 eCw 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
224 
248 
298 
397 
496 
295 
793 
991 
1188 


173 


DATE 


9/°9/75 


GMT 1020 
346 POINTS TAKEN FROM ANALCG TRACE 


SIGMA 
T 
24014 
24014 
24014 
24e15 
25224 
25046 
25262 
25290 
26625 
26048 
26e62 
26266 
26072 
2680 
260692 
27e03 
27013 
27029 
27040 
27049 


SVA 


378e5 
379 e1 
37Se2 
378e7 
27404 
25308 
23900 
21365 
1803 
158e5 
146202 
14169 
13€.8 
12925 
118e4 
108.7 
9928 

866.5 
76 04 
67¢e8 


DELTA 
D 
020 
238 
Oe 76 
1214 
1281 
2046 
3008 
3065 
4014 
4056 
4294 
Se 30 
Se C5 
6631 
7255 
8268 
9072 
11.58 
13620 
14663 


POT o 
EN 
000 
0292 
0208 
Ooi? 
0244 
O02 &é 
1041 
2006 
2074 
3044 
4217 
4095 
50793 
7eES 

12206 
17e25 

23207 

360e26E 

$1619 

E7e1S 


SOUND 


15026 
iSO3e 
1503 e 
15036 
149346 
14806 
14786 
1479.6 
1479.6 
1479.6 
14736 
1478.6 
1477e 
14766 
1475e 
14766 
14766 
14786 
147Se6 
1481 6 


174 


TEMPERATURE, C 
U 8 le 


5 | 16 
0 | Sa yeeorsttaneceere orr | 
300 
ae 
600 
Lu 
oF 
~) 
o 
WII 00 REF. NO. 75 - 10 - 81 
Q_ 
U7-51.0 N 128-40.0 W 
1e00 MO.-9 DAY-9 GMT-14.3 
SALINITY, O/O0O0 


OFFSHORE CCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10— 
47-5100N>. 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
i) 
i109 
125 
150 
i175 
200 
225 
250 
300 
400 
500 
600 
800 
1ic00 
1200 


TEMP 


14242 
14,43 
14240 
12¢58 
Be 46 
70265 
7e22 
7206 
6290 
Ee 85 
6045 
6e13 
5e 86 
5e 34 
4e 68 
4628 
4019 
3278 
Sat? 
2093 


SAL 


32016 
32216 
32016 
32026 
32e57 
32059 
32e71 
32097 
33043 
33268 
33082 
330 86 
33087 
33290 
33097 
34208 
34e19 
34e3i 
340490 
34e4E 


81 
128-40 e0W 
265 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


175 


DATE 


BF ITS 


GMT 1463 


SIGMA 
T 
23093 
23693 
23294 
244638 
25032 
25046 
25261 
250 84 
26022 
26042 
26059 
26066 
26e70 
26079 
26092 
270eCG§ 
27014 
27029 
27239 
27249 


SVA 


39&e5 
399 ef 
358e7 
35668 
26609 
254e5 
23908 
219¢0 
1831 
16461 
148.7 
14201 
138.3 
13603 
118069 
19666 
9808 

2665 
77 ol 
68e7 


DELTA 
D 
020 
0240 
Oe 80 
1219 
1e77 
2042 
3204 
3e61 
4e1l1 
4054 
4293 
5e30 
5065 
6032 
7e 56 
Be 69 
9e71 
11256 
130619 
14264 


POT e 
EN 
0206 
0092 
0208 
0218 
00242 
02823 
1238 
20202 
2074 
3045 
4e21S 
4098 
Se 83 
TeT7l 

12014 
17229 

23202 

36017 

Sie190 

670631 


SOUND 


15026 
15026 
15026 
1497.6 
14826 
1480. 
1479.6 
14796 
1479.6. 
14806 
147Se 
1478.6 
1477.6 
14766 
147Se 
147Se 
14766 
14786 
1480.6 
1481.6 


300 


DB 


600 


PRESSURE. 


1200 


150035 


CO 
© 
© 


176 


TEMPERATURE, € 
z G | es 


| 46 
REF. NO. 75 - 10 - 82 
U7-U6.0 N 127-40.0 W 
MO.-9 DAY-9 GMT-18.6 
C Gh S: fee 
SAL ING TY, 0700 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


75-10- 
47-46 0e0N>s 


RESULTS OF STP CAST 


PRESS 


0 

10 
29 
30 
50 
75 
100 
125 
150 
175 
2co0 
225 
250 
309 
400 
509 
6090 
800 
ice 
1200 


TEMP 


14¢e83 
14 83 
14024 
14.281 
8e 81 
7ea4? 
7e 37 
7028 
Te 34 
7e 09 
6¢1 
6055 
6023 
5073 
4297 
4084 
4052 
4001 
3053 
3e10 


SAL 


32017 
32¢e17 
320e18 
32e21 
32¢e 590 
32072 
33028 
33064 
33281 
32369C¢ 
33093 
33695 
33095 
33e96 
34eC2 
34e13 
34e20 
34033 
34040 
34e4E 


127-40 e0W 
287 POINTS TAKEN FROM ANALGG TRACE 


DEPTH 


0 
10 
20 
39 
50 
tS 
99 

124 
149 
174 
199 
224 
248 
298 
Bs SF ¢ 
496 
$95 
T2383 
991 
1188 


ii 


DATE 


9/,49/75 


GMT 1806 


SIGMA 
7, 
23085 
23685 
230 86 
23089 
25022 
25258 
26004 
26633 
26046 
26256 
26063 
26068 
26¢e 72 
260679 
26093 
27203 
27012 
27028 
27038 
27047 


SVA 


490569 
49605 
406e1 
40325 
277el 
24204 
19903 
172e1l 
16006 
150069 
14563 
149 08 
137.20 
130 e6 
11802 
10968 
1M1e2 

8728 
7804 
7004 


DELTA 
D 
029 
%o41 
Oe &1 
le22 
1285 
2260 
3205 
3eS1 
3093 
4632 
4269 
5eM5 
Se 39 
6097 
Te 31 
8e 45 
9250 
lle 39 
13404 
14252 


POT e 
EN 
020 
0092 
0208 
9e1S 
9244 
0285 
1234 
1.287 
20458 
3099 
3089 
4258 
5242 
7e39 

1172 
16295 

22085 

26024 

51239 

67e91 


SOUND 


15036 
1594.6 
1504.6 
1504.6 
1484.6 
1479.6 
148%. 
1480.6 
1481. 
14816 
1480.6 
1480.6 
14796 
1477e 
14766 
1477e 
1478.6 
1479.6 
14806 
1482.6 


300 


DB 


600 


(O 
Gs) 
© 


PRESSURE. 


1200 


1500,5 


178 


Tener C 


REF. NO. 75 - 10 - 83 
U7-4U2.0 N 126-40.0 W 
MO.-9 DAY-9 GMT-22.6 

oh 8 
TW 


Z 3 
SALON, Gyoo 


35 


OFFSHORE OCEANOGRAPHY GRCUP 


REFERENCE NOe 
POSITION 


75-10- 
47-42 eONe 


RESUCTS OF STP CAST 


PRESS 


0 

19 
20 
30 
50 
TS 
100 
125 
1590 
ge) 
200 
eee 
Zou 
300 
400 
500 
600 
800 
icecg 
1200 


TEMP 


14424 
14625 
14.420 
10273 
Be 23 
7e50 
Taree Ms! 
7e 38 
7e16 
6e75 
6256 
6043 
6018 
60eN4 
Se S52 
4294 
4e57 
4.09 
3e61 
3219 


SAL 


32e11 
32e11 
32eli 
32e25 
32e 51 
32280 
33017 
33063 
33679 
230 87 
33093 
33096 
33296 
34e01 
34207 
34e13 
34019 
34032 
34e39 
34246 


126-40 eOW 
294 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


Q 
10 
20 
30 
So 
rans. 
99 

124 
149 
174 
199 
224 
248 
298 
397 
496 
S95 
793 
991 
1188 


179 


DATE 


Sie BPTS 


GMT 2206 


SIGMA 
T 
232293 
23093 
23294 
24e71 
25031 
25064 
25096 
26631 
26047 
2605S 
26266 
26070 
26673 
26679 
26090 
27202 
27ell 
27026 
27037 
27246 


SVA 


39846 
39961 
39826 
32503 
26820 
23628 
20703 
17462 
15967 
1486 
142.0 
13804 
1352e6 
13007 
12069 
11028 
10268 

89e5 

8063 

7220 


DELTA 
D 
009 
e240 
Oe 80 
1017 
1074 
2e 38 
2093 
3240 
3081 
4e19 
4456 
4e91 
5225 
5e92 
Tel? 
Be 33 
9040 
11.322 
13601 
14252 


POT e 
EN 
029 
0292 
0208 
O0e18 
Oe41 
0e8l 
1239 
ist3 
2042 
3295 
3e74 
4250 
Se 33 
7e20 

11.266 

15297 

22096 

36059 

52e12 

69207 


SOUND 


1501. 
15026 
15026 
14996 
148le 
1479.6 
1480. 
1481 e 
148le 
14796 
14796 
1479e 
1478.6 
14796 
1478. 
14786 
1478.6 
14796 
1481. 
14826 


300 


DB 


600 


CO 
ee, 
= 


PAE SOWRE , 


1200: 


1500,% 


180 


TEMPERATURE, © 


REF. NO. 75 - 10 - 84 
47-58.0 N 126-0.0 W 
MO.-9 DAY-10 GMT-2.0 
33 
TY 


2 S: 
IREI NITE, 07700 


32 


OFFSHORE OCEANOGRAPFY GROUP 


REFERENCE NOe 
POSITION 


75=-10= 
47-S8eON> 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
125 
150 
17S 
209 
Cac 
259 
290 
400 
590 
600 
809 
1cco 
1200 


TEMP 


13e4E 
13¢38 
11¢92 
8e58 
7e25 
7el7 
7e4l 
Ve 38 
7e4 
6079 
6048 
6613 
5e S7 
5054 
5014 
4676 
3e 98 
2046 


SAL 


31669 
31270 
32014 
32041 
32e6C 
33063 
33044 
33073 
330e8E 
33092 
33092 
33494 
33698 
34eC2 
34eC7 
34e12 
34020 
34034 
34e42 
34047 


84 
126< 


0e0W 


181] 


DATE 10/7 G/75 


GMT 


26 


240 POINTS TAKEN FROM ANALCG TRACE 


DEPTH 


0 
10 
2c 
30 
SO 
To 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
els he! 
793 
$91 
1188 


SIGMA 
T 
23077 
2307S 
24041 
25018 
25052 
25¢e 87 
26016 
26039 
26054 
26062 
26067 
260723 
26078 
26¢e85 
26095 
27004 
27013 
27029 
2720240 
27048 


SVA 


41403 
41205 
35306 
28002 
248el 
21503 
12825 
16667 
15226 
14567 
141.0 
13568 
131.0 
12501 
11605 
108el 
100e8 

B86e7 

760% 

69e3 


DELTA 
D 
029 
%e 41 
0« 81 
1ei2 
1264 
2022 
2e72 
3016 
30 S56 
3033 
4229 
4e€4 
4297 
Se 61 
6082 
7095 
2299 
10.285 
12250 
13294 


POT e 
EN 
020 
9292 
92908 
0016 
Nei7 
0574 
1elé 
1269 
2024 
2086 
3054 
4e29 
Seif 
6089 
11.22 

16237 

22021 

35245 

50e51 

E€6e€E8 


SOUND 


14986 
14986 
1494.6 
14826 
14786 
14786 
14806. 
14Ble 
14806 
14806 
14796 
14786 
1478.6 
1477. 
1477. 
1477e 
14786 
14796 
14806 
14326 


60 


DB 


L260 


pmand 
88) 
© 


PRESOBRE 3 


C40 


300,5 


182 


TEMPERATURE, 
ae 8 le 


REF. NO) 75 - 10 - 45 
48-27.0/N 124-51.0 
MO.-9 DAY-10 GMT-7.2 
eso 


2 B50 3 
SALIBNTTY, Aad 


OFFSHORE OCEANCGRAP#HY GROUP 


REFERENCE NOe 


POSITION 


PReos 


0 i 


75-16- 


4B-2720N, 
RESULTS OF STP CAST 


TEMP 


9e11 
9el2 
8e65 
Be 19 
7052 
7044 
7eM4 
6074 
6062 
6e61 
60 79 
6e59 


SAL 


32eC2 
326821 
320e€2 
32099 
33036 
33053 
33675 
33084 
330e85& 
33088 
33092 
33094 


85 
124-S1e0w 


183 


DATE 10/7 9/775 


GMT 


Te2 


159 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


SIGMA 
Up 
24463 
24,94 
25955 
25062 
26207 
26e23 
260e45 
262056 
26059 
2E 061 
260 64 
260¢66 


SVA 


33106 
3026 
26504 
232802 
1S6¢3 
181¢3 
160.03 
150.69 
14820 
146.0 
143069 
142e9 


DELTA 
D 
020 
Oe 31 
9059 
Ne &4 
1227 
10e74 
2017 
2eS5 
2e 92 
3e 29 
3065 
4e C1 


POT e 
EN 
029 
0292 
0206 
0212 
9229 
0260 
0097 
1.241 
1293 
2054 
3023 
4291 


SIUUND 


1487.6 
14834¢ 
14836 
1481 6 
1480.6 
14806 
14796 
1479.6 
147B.e 
14796 
1480.6 
148C. 


Coded 


> * 


VOR 


ave 


eft 


ve" 


a 
¢ "ws 


2Se 


¢ nF 
>» << 
7 > 
fh? 
Ma 


eOd] 


‘S 


“TREN ae 


wo se 
a cr 


ant 


s_- Wi 


ne 
¥ 


oF £SeSt 


os $5eSE 


6€ \ OA—GSE 


ad Pe ste 
a a al LOVEE 
Sr Pacts 
?éer 42 Aeht 
are . SB y,EL 
oo} £0 ,££ 

AG s»Ee 


ne ets 


Se roe 

s : ste 
ae 

a ‘$008k 


Ne 


2 


Stee 
ea66 
OL 
‘Sd0eT 
Boot ; 
bet 
o* 2d 
Shee 
L6ed 
dt sa ° 
ve «ed 


ha , 


185 


RESULTS OF XBT OBSERVATIONS 


60 


240 


5.00 


186 


TEMPERATURE, C 
4 8 12 


REE tete NG ee cio Vale cee 


48-38.0 N 126-0.0 NW 


NOn- 3 BAY LO. ONT = ob 


he 


187 


OFFSHOxE UCEANUORAPHY 


REFERENCE NO. 75= ju=- 1 DATE. LOY 6 /aan 

PUSITION 45-36-0N Leo 0.60 GMT 19.6 

RESULTS OF XsF-Cast 58 POLitTS TAKEN FROM ANALOG TRACE 

Wer TH TEMP oer CH TEMP DER TH TEMP 
G Poets 20 Vokes Te Woolly 
pi 8 hs ys hie Poa’ tod 74 7207 
ey) i ee a ag 26 Cot 76 Tool 
4 13.07 28 7065 82 7-01 
o Loe. to Fe) Te 8&7 veiel 
12) spi Ney She! Teta a9 om mSTS) 
ei 9.292 oy, 7265 93 Sess 
b 926 4O 7e44 96 fe5Y 
i ie 9424 41 7028 99 6053 
14 656.77 43 fel2 103 Oe4s 
ie) &.5iU 46 Tele 106 6-53 
ie &.19 22 7Vel2 1a iB | 6 e4s 
1& L007 65 Tele 


Sa 


ee 
CC 
CS 
CS 


188 


TEMPERA LURE saa 
4 8 Ig 


REP se NGRe vor Shiv aee 


48-42.0 N 126-40.0 W 


MG = Ors Ure Oe hil peed 


| Perr poe er ete ett te tet et tt pte be ee pt et tt 


189 


JFFSHOnKL OCEANUGRAPHY 


REFERENCE NO. 75= 1U= 2 VATE 197 8/75 
POSITION 48-42.0N 120-40.UK4 GMT 22.3 
BRosU lo Ur at CAST. 115 POINIS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
G L36¢e 52 oe03 23D 508d 
— lis SY. ol 72097 243 9208S 
4 Deve 63 7-97 Coe. SD anrat 
~ pee | 05 7097 260 Self 
iy L15euUi bo 7092 266 Dew 2 
iU les 9b 0&8 Teey 278 DeOr 
ie 12494 70 7e76 2&7 9 «5u 
lo 12.91 vs: 7265 295 5239 
Igy 12.80 74 12D 301 5e3Y 
Lo le.7t 76 7034 Re 5°34 
19 12645 79 7018 307 5234 
cu 12.19 ol 7207 316 ees 
cea lis /ss 37 60965 330 LG 
Lo liete YO 7eO1 SuY Dele 
25 1U.7U Y6 7eO7 349 be 07 
e7 Lacs 105 7eU7 368 Se OL 
ey 9ed] | 114 696 389 4290 
30 ie preed | lee 6296 4U3 4 .9U 
oie Ge 54 Lee 7eO1 4&1 4.85 
Je 9e1y 1351 696 Gu? 4e7y 
54 Ged gy 4 oe9] 492 4.74 
a9} Geos i4e Oe&5 501 4.65 
ily %¢ 34 146 6 «80 Syed | 4.57 
56 6beUS ib4 oe 80 529 4 ee 
4) Tae 156 0615 548 4 e5e 
41 (els 159 2004 569 4 eG) 
43 Tele Loe 6259 594 uy €o3 
4& 1 eS hi 168 0053 601 4.3U 
G7 toe 174 6953 629 4 elt 
4b (eee: 178 bet? 668 4elo 
5U Verner 1&2 6032 or ee 4%eO07 
on (aot t Tye 6e2l 699 407 
3 fa Te) cu4 610 7235 4eoNe 
4 ear 209 5099 TUL 5091 
ye 7297 214 GeJS T47 309) 


Db Ses rasp 2a) 5094 


300 


190 


TEMPERATURE. C 
4 8 12 


REM. ONG aioe shea 


48-46.0 N 127-40.0 W 


MQ.-8 DAY-20 GMT- 7.4 


16 


191 


UFFSHU..E OCEANOGRAPHY 


RGRGRENGCE NO fe Lo = So DATE, 207° Sa75 
POSITION 48—46.0ON . 127-40.0W GMT v8 
Resowe fo. OF Xo CAST lu1 POTHNTS TAKEN FROM ANALOG TRACE 
UEPTH TEMP Der Ad TEMP OERTH TE Me 
1 14.04 Si). 609 ies) Dis ce. 
c 14.33 96 6069 366 Se LS 
b Lie ce 99 6069 Sie ee 
14 14.0% Ue 6269 Kot BS DeOk 
LS Lee LU7 685 397 bev 
zo APs ic4 bed 458 Ge 7h 
aul, Ui eles 26 1023 EQ to 7h 
eb bg PS Re ep 7034 aoa he 7% 
(alte 11.66 Lode 7034 932 4.66 
SU 11 ec Loe 7 S34 547 4.57 
oe Aide Sel. 144 Teed 56a 4e4o 
QO bil Oe i49 feed 574 "fe 35 
39 hi.62 le ke. 7el2 tar Hedy 
= 10.16 164 7°07 hehe) 4 ey 
4U 9222 Loy 696 609 4elg 
Gu GeO0 LTS 0e85 Gla Helo 
WY e035 Lee 6) 069 631 41s 
DU VeSi 130 6064 636 Hels 
a dee, Gh 26 0053 641 4.02 
ts he ou Pag Ho Oe 32 O44 3-91 
GS Telo 2238 Oeld 663 53091 
hee Oe IG 200 5094 o8l 308% 
16 Oe Ie 24-9 Saha TAbhe) 6a 
6U he Ol cbe hele Eso) 4e85 
5 tee DI, eOv Se77 720 3285 
fone) OeYo 290 Setar agi 368d 
o7 Oe 3U akc Se hoalh, 746 3-80 


300 


1500 


192 


TEMPE RIA TRIE watts 
4 8 LZ 


REF . N@. 715 at 10 ms 4 


48-51.0 N 128-40.0 W 


MO.-§8 DAY-20 GMT- {2.6 


+ 


193 


UFFSHOKtL OCEANOGRAPHY 


REFERENCE NO. .75= iU-. 4 VATG 207 B7aN5 
POSITION 44=51-0N 124-40.0W GMT 12.6 
RE SUE TS~OF—464,<CAST. 100 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEFTH TEMP CEPTH 
G 14.54% 103 Be29 246 
6 14.84 168 e29 Cow 
7 14.84 bie e440 261 
Yy 14.79 116 Bea5 269 
» 14.79 bZ2 85D et? 
1 ag 14.79 124 Bebl 258, 
i es, 14.74 126 Be71 301 
lo 14.74 Ret, 492 oe oO 
le 14.69 1350 &e77 34 & 
2b 14.64 1354 Gell 306 
cc 14.74 POT b6e55 374 
a4 14.74 i4e2 we 34 Sel 
26 14,74 L144 ae29 3&9 
ev 149.74 146 5e 34 396 
9 14.74 150 $e 34 406 
me 1 14.60% $52 teed 415 
Je 14.69 LS9 5e13 BO 
IS 14.64 lod &eO3 430 
34 14.59 109 6003 44S 
3D 14.54% 170 &e03 4éE0 
$6 14649 173 te 34 475 
44 leet L7S Ge29 4O9 
47 LU E7s 176 9255 512 
BS 109 75 Lie Yeo) 540 
ow f 9.71 Lao 9029 DOO 
be &eOl] eee: Bell 592 
ob Gel 190 6019 ee 
Le 7287 fs 7292 646 
vo Velo 198 Tata 678 
78 etd 2U7 7255 Tae) 
oa 7261 ent 7239 15S 
feYe) 20% Oe 7138 747 


96 Gea? 


TRACE 
TEMP 


6e91 
60 8U 
6675 
Oel5 
6-80 
6-8U 
659 
Del’ 
508 
5283 
5294 
6005 
6005 
Geel 
Heb 
0e535 
6e4& 
655 
642 
Ge21 
6elV 
9094 
SsFy 
e677 
3050 
5039 
Dwoe 
5eOl 
4e7Y 
4e7G 
4.79 
4266 
4.635 


300 


1500 


194 


TEMPERATURE. C 
4 8 12 16 


REP... NGMc7Ss — SUN) — 5 
48-S7.-0 N 129-40.0 W 


M@.-8 DAY-20 GMT- 16.8 


OFFSHUnt OCEANGGRAPHY 


REPERENGE NOG? To £0". 5 DATE 20/7 8¥75 

POSITION 48-57.0N 129-40,.0% GMT 16.8 

RESUINSS WE XAT CAST 73 POINTS TAKEN FROM AMALOG 

DEPTH TEM DEPTH TEMP OEP TA 

U 14.5% 1u8 6091 Bi a 

a 14.54 ite 6 «80 S77, 
Lt 14.44 LiS 6075 361 
Lo 14.44 Lat 6069 ITO 
24 14.44 £58 6053 SS 
<6 14.25 i42 6048 434 
Fike 13.46 103 oe42 “U6 
53 126d Loo Oe48 454 
wh 1U.95 lo7 6e48 470 
is 10.4% ERG 6042 GAS 
GU LOG23 tz &e42 510 
4 Ly 9.76 174 6042 518 
47 Set Li 160 6026 SG! 
4S B45 1&9 bOe2l] ork 
je 2 Bech 2u6 oe lO 2) ee, 
we) & eS 2co 50 D4 603 
D7. Telo 2935 583 625 
03 Te44 &£40 Sele ard 
od 162th c44 5067 698 
oY Veeco aoe 5056 722 
Ts) tere fale) He 45 f39 
Sb Tay ete be 34 749 
GY SP ee 


195 


300 


as 
a 900 
Te 
O 


1500 


196 


TEMPERA TURK Erwateb. 
4 8 12 


REF » N@. 715 ox 10 = 6 


49-2.0 N 130-40.0 W 


MG.-8 DAY-20 GMT- 23.7 


ttt ttt 


197 


OFF SHOE UCEANOGRAPHIY 


REFERENCE MNOSYy AS] "*1rU=" © DATE 207 Ga/7% 
POSITION 49- 2-ON. 150-40.0W GMT 23.7 
RESUL TSUF OXBELGAST Of POINTS TAKEN FROM ANALOG TRACE 
DEF IH TEMP Berar TEMP DEPTH TEMP 
U 14 edu 58 neeh 345 4e7Y 
1 14.55 63 7292 od 4.79 
7 14.28 o7 776 376 %e6G 
LS 14.235 tie 7e5D5 580 4.57 
19 14.16 77 7228 3586 4.57 
ez 14,05 66 Tel2 395 4.2635 
25 PC he Fo LU? oe9] 441 4.635 
cb Llée9l FIO oe 69 4Yug 4 ety 
SU 12645 PST oe69 seed Ge4] 
Ji liste 145 6053 42 4e3b 
S4 10.30 log 6032 ps I 435 
39 luU.0?7 191i 0005 Spt 4.3L 
GU 9761 215 5077 549 Gee 
47 9454 aS he 5023 Sa7 4Hels 
Gb 9el5 ore 5eO7 ooS 4eis 
5U £287 e294 4.96 5968 4els 


53 t%eol S17 4e85 611 eis 


300 


1500 


198 


TEMPERATUR Evssae: 
4 8 a 


REP. NOt 7 — TO) — 7 


49-6-0 N 131-40.0 W 


MO).-S* UAr~—21) Gh — Seb 


16 


OFFSHORE OCEANOGRAPHY 


199 


REFEREWCE NOs Se. Lo 7 DATE. 2hy Gyn 
POSITIUN 49- ©-ON 131-40.9W GM oii 0 
RESULTS OF AGT CAST 69 POliNNTS TAKEN FROM ANALOG 
DER TH TEMP DEPTH TEMP DEPTH 
< 14.03 L140 Hel) HOG 
1o) 13.98 i47 6e05 414 
<i LS<8S Loe oOeld oD 
24 13438 138 oell OY 
Fae) Lacks fo7 bel5 4G) 7 
$% L2eUG igé Oel9 476 
Dif, Lae 2 193 5099 4E8B 
56 lieval L197 hey S09 
41 1 ye ye i99 5 088 229 
Ge Li.ul eco SO 544 
4& 10.15 230 056 965 
47 Seid <47 4239 O76 
4b 5be67 255 0 34 588 
vas) 7.07 269 e235 612 
be bet 269 SeOl 632 
&7 6209 SUS 4085 650 
Lub 0299 3c0 +o TU Oto] 
109 beta Jo. “oe Jy Hae 
L2G Osa 340 408 710 
lel 62U 576 4263 122 
125 6.U5S 5So4 4e52 740 
132 Gelt 397 4 o46 749 


TRACE 


TEMP 


pate 
4635 
4.50 
Hels 
4.07 
4e0e 
4.07 
3290 
369i 
SeBs 
3085 
3efuU 
3068 
3074 
3674 
Seat 
3064 
3065 
30635 
3057 
Behe 
LPpows 


Ds Sif 


300 


1500 


200 


TEMPERATURE. C 
nl 8 12 


REF. N@. 75 - 10-8 
49-10.0 N 132-40.0 W 


MB.38 THA (Siil— 3/8 


OFF SHOx<E OCEANUGRAPIIY 
tS Neon Leo 


REFERENC 
POSITION 
REAL Co 


DEF TH 


49=1Ue0N 
OF XbT CAST 


TEMP 


13.02 
foascre 
bis PY a Ws 
| Re Pe P- 
13652 
1324/7 
15.47 
Loete 
| to ge Fs 
Toeid 
ioe Gd 
12.%U 
12.605 
ere 
12.34 
11.6% 
11.62 
Ne wine 
DIES ABS bs: 
o.ceo 
9-66 
9.29 
e994 
tebe 
Cee a 
Get 
&ely 
Eels 
203 
er 
Coun 
Tee 
7644 
toast 
Ee 
Ge 7 
ie Ly 
Gel 5 
6209 
0 e004 
G-204 
O04 


132740 .0W 


201 


DATE 2i/ 8785 


GMT 79 


129 POINTS TAKEN FROM ANALOS 


DEPTH 


1U7 
ben 
ee 
Lao 
159 
144 
i49 
bigs yh 
154 
Dee 
159 
163 
166 
Tada 
109 
Tia 
wae) 
Les 
179 
La 
Loy 
1468 
1&9 
£92 
oS 
197 
cul 
Po 8) 
28 
210 
eis 
ail el 
2e7 
254 
257 
24) 
244 
246 
250 
2ve 
2do4 
256 
200 


Temp 


He S4 
6064 
6 e64 
oe 53 
6048 
uo eh 
6053 
£043 
6042 
beh? 
e042 
beS2 
be 32 
6037 
Oe 37 
02026 
tie lS 
oeel 
Oech 
dOe2o 
Hel5 
Held) 
6«05 
6«05 
5e99 
5-88 
5083 
9083 
5077 
Se ic 
poe 
Se OT 
5 otf. 
ely 
SeH7 
oe ek 
ead 
250 
90 39 
Be 34 
SCP eRe 
et 


Sel2 


DER TH 


264 
276 
283 
289 
e294 
306 
310 
GS 
320 
545 
330 
346 
345 
359 
368 
382 
400 
4O6 
413 
430 
439 
4u7 
450) 
453 
472 
477 
Ga5 
oo 
S27 
546 
567 
Sri 
5e8 
607 
615 
Goo 
654 
6C4 
706 
TiS 
det 
739 
745 


TRACE 
TEMP 


5007 
ey 
5-07 
50k 
De Ol 
5-01 
5-01 
4.696 
4.96 
485 
ihe &, 
474 
4e74 
463 
ies 
4657 
4eSe 
4e4o 
4#5e 
4YeUo 
Yet] 
He | 
a a 
435 
4, Ay 
he Bu 
4e24 
Yelo 
4135 
Sel 
4.135 
4.07 
4.07 
4eOc 
369 
3296 
Soca) 
36 74 
3065 
3068 
5063 
2e5/ 
32057 


300 


1500 


TEMPERATURE, C 
4 8 12 16 


REF . NG. 15 7 10 si ) 
49-14.0 N 133-39 .0 W 


HG).—& OAY=2T GMT— (148 


203 


UFFSHOnt OCEANOGRAPHY 


REFERENCE NOeN7S= 10—' "9 DATE 2l/ BARS 
POSITION 49-14.0N 135=-39.uW GMT irae 
HeotLIo Yr ABS CAoT 97 POINTS TAKEN FROM ANALOG TRACK 
OLFTH TEM? DEPTH TEMP DEPTH TEMP 
S Le ( 99 oe 48 CPEs 430 
14 f hes pe rd Tile be42 369 4elu 
re Lowtted Lea 6e26 ot? %eO0/ 
co 13.U5 d ye, 5099 447 3e85 
api leedu 106 094 471 308") 
<3 leedU 148 5094 4&5 3074 
<9 Wael iS4 5°94 509 30 74 
5b 1¢.09 i Woe 5&8 218 3674 
mar bie? 174 Sell S26 3065 
Sa We Gears e sky Arg sy apap | 3065 
“al he’ bie UG 104 5-61 569 LUC e | 
54 1Ue75 L336 5ebl ove 3057 
fe) ) 3edi 2U3 5061 599 3-52 
39 GeS7 210 5050 649 Sete 
4] 3ecY <16 02S 675 3052 
4S orn a eee Syed) 653 Weoc 
46 7e3l ey Sel8 668 3 e465 
4 / 7 0u 236 5018 698 Se4i 
OU 10359 243 Dake vase 3046 
oye) 7023 249 40965 etd: yes: 
ro] 6) Pele 254 4 90 (AE 3e4] 
ou 6090 gol Ge73 ao Sr oie 
o4 6255 sig 4e74 739 2 pes) 
69 6209 coe & e063 THe 30 OD 
Wee e204 <94 4e52 T47 JOS 
1& bed 309 Heh] 749 3e2y 


bea be0% 


SU0 


TEMPERATURE sat 
4 8 IZ 16 


REF. NOea75 ~ acho — WO 
49-16.0 N 134-41.0 W 


NOS Wael: ert ib a 


205 


OFF SHO;e;E OCEANOGRAPHY 


RERLNENCE NOW Fo— Le 10 DATE 21/7 8/5 

POSITION 49-10-0N 134-41.04 GMT 16.8 

RESULTS GF XBT CAOT. 82 POLIS TAKEN FROM ANALOG TRACE 

DEPTH TEMP BERTH TcMP DEPTH TEMP 

if lee bo LUD feeb SO7 4.57 
2 Le65U 1U6 oel Ai 4e5e 

16 le 0 L092 6015 ec. 4 4G 
cl Ll2.8u 114 Gel 330 4 eG) 
he Lee 7u Te 74 6205 She 4 aS 
24 Le 25% its 610 367 4 e Quy 
c7 1s pe eg ics oeel 3R6 Gele 
cb 1U.59 150 6015 392 Yella 
ag ery fe § Loe 0°05 Yo) 4.07 
S50 Goch £55 5-88 452 3096 
51 9.U5 156 5094 Go 3 ei 
oy bede ed 5288 Die 3e8uU 
os 3e61 y Clean) 233 554 32066 
5b GeedY 176 ible 52 5e6E 
41 3eVG LoS Seol eras: 306 
4b Tid Mere e510 Oust 3065 
G7 reer cU0 939 625 3057 
4& tees 28 50 SH O47 Bebe 
D4 7e¢O01 21g ye 34 659 6 Die 
ol Oy ar a3) Hee 695 3e46 
67 6 eb't 241 5eG7 de 0) 5e4)h 
rai 629Y 250 4e9h 740 6D 
To 6.99 200 4 e9V iis) 3035 
79 6.94 205 4685 748 B55 
bo oe4e 2Y6 Yeo 7T4G Bieta 


100 CeSe 


TEMPEDRAT WIRE ss adbe 
“ 8 l 


nN cacao 


REF. INO FES = Yen — 7 
49-21.0 N 135-40.0 W 


M@.-8 DAY-21 GMT- 20.5 


= 
Ly eet tt Ett tet ttt ttt ttt ttt ttt tt 


raw 
oP. 


207 


OFFSHORE UCCEANUGRAPHY 


RERGRENCE. NO» Wore L0< iL CATE 2iv) 6/AS 
POSITION 49-21-0N 135-40.0W GMT 20.5 
RESULTS Oh XO IGASE LZ POTW1S TAKEN FROM ANALOG TRACE 
WERTH TEMP OEFTH FeMR DEP Td TEMP 
1 Die Ud lse 5094 596 4.07 
re l2.e3b Log 5-94 397 4.07 
ie Lee 2 L45 5083 GOL 4.207 
i) Lee Dd Low 5083 YOY 4eO/ 
ne Lice 31 Las, 5033 414 4.07 
24 12. GH Lit 5.83 426 4.0e 
cb Lee di ic4 Bye hh 430 3290 
ch ig (KM List Sel2 435 3091 
pol eS 191 5267 Ys 3296 
2y lee a ive Se07 45] 3090 
ol 11.96 193 Se Ga: 475 3-91 
es 1 ae 135 SeO] 506 3-680 
faye Liet? Le bel 509 30744 
54 l1l.2il 2ul 5267 545 Re ee fe 
ele’ 10.54 <03 Se6l 549 Be Tht 
ou LO.1¢c Cu Sel eet 3°65 
56 9-261 2u7 3050 Soe 3e6& 
a9 9eo0U ene 5e50 562 326% 
GQ 9-29 Pah Wee) 5e45 307 3074 
Ge bIed ccl He 34 S71 Sie. 0 
uy SeDD Coo De S34 582 3074 
4O bedlt cco Seno 3Eo 306 
47 Hels fake eu 592 326% 
GE abi, 259 500) 598 36a 
a0 ives 248 5e0] 62 3-60 
ib Po dey col 4 69H D0 Ses 
5 ‘te <o9 4eY9hH Bu7 wes 
D6 ado raat Ro YoeDV ic 30635 
a 7044 2d0 420 BS 028 Jje6s 
oe) tees Fag ole) 4edD 6535 30 Bf 
2 ta OW 20g ipo 74 603 Dee 
oF oe 9] 300 4064 O69 eee. 
To On Ta 510 4e5/ Oi Seka 
lo Ge09 je 052 678 Sei 
be 6269 oye 4052 645 3e4o 
6 6209 538 4e46 698 3e4o 
&7 6-69 41 eG] 708 3e4o 
YU OeO4 5346 Hed l Te Se4]1 
G5 Gs DD 349 4 e535 720 Seta 
Go Dette S52 435 eee! 3e4o 
YG eed? ott 4e 30 T39 5041 
lul edd 562 4024 741 Se4i 
104 becl eS ig ‘$e 24 744 3e4) 
1U7 veld 568 Geel 747 3e41 
Liv Ge IY | 4e18 749 3e4] 


lev Se 94 395 Geld 


SU 


1500 


TEMPERATURE. C 
nl 8 12 


REF. NO.uS = e10 = 12 


49-26.0 N 136-40.0 W 


MG.-S DAYS2Z2 GMT= & 


209 


OFF SHO. OCEANUGRAPHY 


REFERENCtK NOe 7Oe LUM le DATE 22/7 OAs 
POSITION 49=-20-0N 14567-40.6" GMT. 0.9 
RESULTS OF KET SGRSt 119 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP WS le | TEMP DcRTH TEMP 
U leeod ‘tel oe53 282 4605 
1 l2eot oe oe4e 236 4 e635 
2) 1e2-5uU o7 632 362 452 
© be ea) Y1 oe3e Di att Yeh 
3) léeou aif 6026 kas 4% e4i 
S be tu 1u4 obs) 324 Hei 
11 howe Lal 9299 334 4eo4] 
14 1l2.ov bed 5099 O39 4e3u 
Ly 12.60 128 5ed8 344 4 3u 
ray Le ood 149 5e83 352 4e2hy 
24 De ja 150 577 356 Heol 
co 12.40 158 Hele 508 4eP4 
“at 12.19 Lo4 Sra 37D hee 
be Lis Like 5-67 386 4e24y 
eM) Li sig i76 5e61 592 Geld 
34 11 86 161 ogee! 4 OU Yele 
56 UG rae rs 146 5eol 415 et 
ow | 1U.3U 190 5-50 419 Hels 
36 1.0 0539 i194 Seu 434 400 
Ge 9.e/o 2£U3 AS 461 4.0c 
Gy ee 208 5223 471 oe 
4S Sade ele Heed 4EE Decl 
46 He 218 5018 10 UME She 
Ly o3 &eU3 Led. Ses 5o0 5065 
49 Teo ee 4e9o 602 ee MeN: 
oe rarer gil 250 4 096 610 wens 
Le fe, Perec 241 4% 90 661 3266 
55 Te oU al 4.90 O72 3263 
56 PA 34 abe ff ty e079 667 3 e605 
a) (eee oe) 4e79 098 3065 
OU Poke coe 4.79 ed We 3065 
da 0e9v 205 Ge 74 eo Set 
oD 6235 ZO9 Ue 74 734 Dat 
o9 Geld 213 4 264 742 3052 


74 6.294 rae iat 4 e083 


300 


1500 


210 


TEMPERATURE. C 
4 8 12 


REP. MNQesres -- edt — 113 


49-30.0 N 137-40.0 W 


M@.-8 DAY-22 GMT- 4.5 


16 


Bvt 


OFF SHO. UCEANOGRAPHY 


REPCRENCE “NOS°75= 910— 13 DATE. 22/7 6/5 
POSITION 49-30.0N 137-40.0W GMT 4.5 
RESULTS VFI Xs ieCAST S6 POINTS TAKEN FROM ANALOG TRACE 
VErFTH TEMP DEAD a TEMP DEPTH TEMP 
1 Pes ou pis 5267 Jte 4e4 i 
2 Lleetd Lip 5061 aie 4.35 
9g l2e4d i149 5 Gt? 386 4.35 
Pg Le ett 123 Sele 39S 4 eyo 
ZU 12 #19 Leak 533 402 4e35 
veal 11 «93 Dou (e005 413 4.3u 
pbs Liste 147 &e26b 4¥4&Q 4e1ld 
“al 11.4/ 154 G0 Ot 47 Geld 
Paka) Li fen 103 ree 37 4a7e 4.14 
Je 10 #29 Lit He2o 4ES 4.15 
35 Lue 4 162 yee 495 4.07 
Ye 99a i90 oel5 S06 4.07 
4 O 9.06 20 5299 be thr 4.02 
47 &e4U cel Se he Sao 3091 
ae 7226 2359 45el ke a ge 3e8U 
XS; Feracat aG4 % 256 583 3268 
oU Celli 2ok 5 ehS 592 3068 
fo) bed Paolo) 534 617 3065 
66 6eD3 268 5023 oo 0 Deo 
Te Gs Di/ clo Sobe 649 3066 
be Oece Pee I 5e01 O57 3057 
6G 66 PS JU6 4296 670 3252 
o> Re 6's BS oy OW 4.90 684 mo a 1 6 
275 6.06 Ie Hef 700 3257 
eke. 92099 S541 4yeo3 709 357 
104 Seco ID2 Cao 714 See 


LUT Dele 302 4052 


1500 


TEMPERATURE, C 
4 8 12 


REF. NO. 75 - 10 - 14 
49-34.0 N 138-40.0 W 


M@.-8 DAY-22 GMT-4.2 


ans 


OFFSHOnk OCEANOGRAPHY 


REFERENCE NO. 75= 16— 14 DATE 22/76775 
POSITION 49-34-0N 138°40.6W GMT 9.2 
RESULTS OF XT CAST 78 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
5 12.14 99 erie: 286 4.79 
b 12.14 Bet 5077 291 4266 
14 12.09 114 567 298 4665 
1b leel4 i2d ee A 5OS5 4 e4o 
Sind le.l4 eS 5°77 IG 4 eG) 
2b 12.14 LS1 a 341 4 eet 
ab 12.09 L536 iesii 348 4 6 3U 
Me 11.98 oe 5688 Re pe / 4 .3U 
35 11.92 i4e 5099 356 430 
og Lhe, 13 144 6e05 358 4.30 
4} lielo 148 205 weal 4el3 
4S 9.76 lo2 5°99 562 396 
46 EebBe 170 583 408 3eDL 
47 8.6), . 7 Sie (al G4y 3085 
49 38.34 Lis Si .Gir 483 3060 
eRe Vie ST 160 5eb1 510 3063 
54 Te 3S 168 5 «56 oo we Si. 
99 0e9o 202 5028 370 3052 
oc 6035 220 5-01 601 5e4G 
67 6675 aap 4e79 640 Se4ih 
79 beelh 2o7 4e63 tLl 3029 
ou 6410 273 468 T2e9 Sells 


91 6205 Pai he: 4e74 749 3018 


300 


as 
a 900 
1 
es) 


1500 


TEMPERATURE ws te 
4 8 Wd 


REF . NG. TS = 10 Ka 15 


49-38.0 N 139-40.0 W 


MG.-8 DAY-22 GMT- [4.4 


215 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 1U- 15 DATE 264A ra7i75 
POSITION 49-340-¢0N 139-40.UW GMT 14.4 
RESULTS OF XiHTCAST 75 POINTS TAKEN FROM ANALOG 
DEPTH TEMP UEPTH TCMP DEPTH 
0 11.68 102 De Ot 240 
3 11.66 ean 4090 249 
lo 11.62 eo be 74 261 
26 ble 62 Ve Pe] 4 e263 cre 
55 11.037 Leos 4.263 277 
36 11.52 142 4063 295 
40 11.42 L147 4268 312 
Ye li.2o 150 4e/79 324 
44 1U.90 Loe. 4 eID Sov 
4d 10.70 156 496 349 
46 10.cd iol 5-07 O56 
47 9.81 165 512 O70 
4 & 9.20459 168 S5el2 378 
49 5e82 Ua | 5018 392 
40 &e54 177 bea 409 
De & e035 11 5045 429 
34 Telo 104 5e67 465 
YO 7 044 Lib 5072 S04 
56 7223 1&9 alas 538 
oe 6099 2S 5256 598 
6& Geel 214 5034 628 
&S Sect ged 5e1kB 636 
&7 eM we yo 269 Sele oot 
Ge orn ens 254 5e18 0/75 


TRACE 


TEMP 


5-07 
4.90 
4.79 
4.74 
Hef. 
4elo 
44) 
4635 
4.35 
4.30 
4el1t 
4Yeld 
4eld 
4.07 
4.602 
3090 
309i 
385 
3074 
3063 
3065 
3635 
3057 
Die Oe 
Se Sec 


Sybil 


1500 


TEMPERATURE, C 
ps aya. 23 12 


REF . NG. 715 ries 10 as 16 


49-41.0 N 140-40.0 W 


NOs -SeUhi—2eeuMil—wsc ee), 


16 


e lel 


OFFSHOKE OCEANOGRAPHY 


RERERENCENNGs 75" ,1LU= lo DATE 22emo7/ > 
POSITION 49-41-0N 140-40,04 GMT 22.7 
RESULTS OF X8T-GAST. 76 POINTS TAKEN FROM ANALOG TRACE 
BEEP LH Terr DJEPTH TcMeP DEPTH TEMr 
1 11.42 99 5007 404 309i 
© lis42 i2o 429) 4e9 3-91 
io, 11% Ou 135 or eee! 446 308» 
<b Lager 163 ne18 495 307% 
key li.lo rake: 5207 508 3266 
355 ye aan 155 Sel poe 30635 
34 10.7u 210 4079 543 3065 
J. 10.28 eco Yel 958 365 
Jo 9.36 24e eh 5 Loe gf Dok 
Ye tap Mee 4%e 350 Hel 3e46 
yy re 299 4.30 631 3 obo 
4KE 6-30 OL hel 656 eoa 
SU 6,07 ke Og els 665 3029 
oye, 6.99 3235 4elS 679 Sead 
26 6057 a Vay 4 be ott 6&8 329 
6e 5283 556 4e1l8 765 bi We ne, 
64 3 a 344 el3 709 he Be ie 
o7 wie Ou, 394 Gee 72 Gi Pie 
15 aie JO eV eit 2 poke) 3024 
ol Bie OD 566 a8 76 743 Soli 


og Send 


300 


1500 


218 


TEMPERATURE.» C 
4 8 p 


REF eNO. 77 ot 110-17 


49-45.0 N 141-40.0 W 


M@.-8 DAY-23 GMT- 2.4 


219 


OFFSHOKE OCEANOGRAPHY 


REFERENCE NO. 75= 1luU= 17 DATE 23/ 8/75 
POSITION 49-45-0N 141-40.0W GMT 2.4 
RESULTS OF X3F CAST 76 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP QcPTH TeMP DEPTH TEMP 
U 11.08 103 4 eO01 294 430 
tt cise ii 4685 yet 4e1ls 
14 11.47 120 4e79 d35 4.13 
16 11..4e 123 4263 bey] 4.07 
a4 11.57 12e5 4e52 566 4.07 
<4 ee Py Leo 4052 aps 3096 
eb 11.37 152 4e57 398 3091 
Roy 8) Liedc 156 4 e63 417 3-91 
Se lie2o 140 4e79 44e 385 
25) 11.00 144 4085 460 53 e8U 
56 9.286 147 4.90 492 3-80 
i Ged 152 4.90 508 3674 
35 9.06 ets) 496 ele) 3066 
GS beld lol 5207 590 Deod 
46 7016 167 e007 596 Dede 
op 7234 1604 5eO1 621 3e4o 
Dif 6-30 i94 4 e096 660 Se4o 
(42) 5285 ene Ye 7h 720 3029 
76 or pele) 257 i957 r Pele) Seed 
be 9eI9 249 4e46 743 3029 
87 Deeb 264 4eG] T47 3029 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 1lu= 13 DATE “2340.57 1 
POSITION 49=-49-0N LHe-40.0~N GMT 6.8 
REoUL fo “OF *XpF *CAST 71 POINTS TAKEN FROM ANALOG TRACE 
OEPTH TEMP DEPTH TeMP DEPTH TEMP 
p 11.47 reo Ye Tt 412 3285 
) 11.47 126 474 438 3 8U 
6 lie4¥e Too 4.79 465 oer 
13 lieJ3e2 oe 4096 500 3-80 
18 Ud Ar fe 145 518 522 3-86 
38) PP eco gent 5223 bo fre) 3074 
30 re ou 165 5e 34 554 Jes 
29 16.75 174 5°28 el eNts Siri w/ 
ve 106.07 Too 5023 582 5063 
5b 9.29 193 Sele 597 ear 
41 7-81 203 5201 610 owe 
Ge 7054 216 479 621 3052 
49 Geld 245 4e52 634 3e4o 
Du 6226 «ol 4035 644 Se4} 
66 5283 260 4.30 667 ip we AS 
fA, e0'7 294 4e2l 696 is if Jee pS 
J) 5 DU 305 4e13 Epp 9s Jeon 
LUC red. o y-9 | 4e02 746 3624 
Ld 4.90 563 5°90 T4G 3024 
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OFFSHORE OCEANOGRAPHY 


REEERENCE: NOV ¢tSa-1G=-19 DATE: 23728745 
POSITION 49=-55.0N’ 143-40.0W GMT 10.5 
RESULTS OF XBT: CAST 66 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP BERTH TEMP DEPTH TEMP 
o) 11.05 158 4 e646 403 509i 
1t 11.62 143 4068 419 385 
SU 11.62 146 4085 Gud 3285 
Re) Lb35% 148 5°01 468 3280 
09 l1e4e rot Sele GE4Y 3074 
42 lielo 156 5018 499 374 
43 10.7U 1604 5-28 516 3066 
46 9a09 iis 5°34 546 Jeo ft 
47 Be45 166 50 2G 269 357 
4G 7292 196 Hele 577 Joe 
o0 691 ooo Ye 74 612 3e4o 
72 6eld 254 4% e52 GSiy. 3e41 
76 edd 271 4035 650 3e4i 
8b D045 Ra ie) 4007 688 3029 
95 Sela S4e 5096 706 3029 
LUZ 4296 J98 3°96 Vil2 3018 
1U9 4.79 3ol1 5096 422 SOLS 
119 4.57 570 509] 7136 Sele 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 7b~ 01 0-20 DATE 287 G75 

POSITION 5S0— OeON 145- 0.0W GMT 20.1 

RESULTS OF XBT CAST 605 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP OEPTH TeMP DEPTH TEMP 
9 11.26 130 4e79 4O1 380 
lo Live lie 136 4e 74 482 3074 
el 11.Uo0 143 4068 498 3266 
mt 11.06 149 426A oS) 3°65 
eas 11.06 154 4e79 5B. 3063 
34 16.996 Loe 4085 poy Se) 3263 
37 10.5% LS 4.79 580 ho he ad 
fo b=) Geli 165 4e57 596 Jee 
4G] & Us 209 46 55 619 346 
Gy 7237 256 4630 632 Se4i 
46 700d 249 4013 650 3e4] 
56 6091 298 407 6S4 3035 
54 6.69 520 402 707 ko Pe 
76 Stet L, bbe 3296 741 3024 
16 0,39 3/76 3296 747 3024 
34 5e18 396 3091 749 3024 
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REFERENCE) NOs 7S— “Lup 21 GATE 2237 86075 
POSITION 51- UeON 145- 0.0w GMT lores 
RESULTS OF XBT CAST 71 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEF TH TeMP DEPTH TEMP 
U li.vJl ta7 4202 435 38635 
4 10295 150 4202 447 3 7/ 
dil 10.90 134 4.07 465 3057 
Ae 106.85 139 4eO7 4eO0 tet yor 
1& LO 15 L144 4eO7 56e Wee 
26 10.249 LG 4e02 5S4e 5e4i 
<9 10.33 Li? 4096 562 3e4) 
3U 10.02 LOT 391 585 Oey 
fe 1) Bo 4+U BES Re 3091 604 3229 
So 7618 214 3e80 619 329 
44 6e10 243 385 644 3029 
4& Sele 254 3-80 656 3018 
56 5267 266 53285 666 Bi 
64 He 34 234 3«80 661 3-07 
79 4.79 511 3-80 700 53-07 
o7 4 ech 225 3e 7H TOS 3015 
Yo 509 555 53268 725 eahS 
lul 3074 349 368 C5 3:0:0i7 
106 506% S71 506R 740 3eO1L 
114 3074 368 3°63 747 2296 
119 5eSU 4U3 3063 748 3eOL 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOe 75— 10— ae DATE 24/7 8/75 
POSITION 52- UeON 145—- 0.0W GMT 7.0 
RESULTS OF X&T CAST 70 POINTS TAKEN FROM ANALOG 
DEPTH TEMP NMEPTH TEMP DEPTH 
1 12352 67 5.61 277 
a Ley o9 Se50 298 
4 11.68 74 5.07 o16 
5 11.76 77 4685 427 
rs) 11.76 82 4063 344 
1s Leds 88 4o4] 354 
14 1G. 75 Q4 4035 382 
15 11.83 98 413 399 
16 11.95 i101 4eO07 4O4 
17 11.93 L104 4e96 428 
19 12656 14% 4e02 4SS 
et Lis o7 lel 4.13 487 
ao livel f2o Heel oS 
ei ideal LSY 430 554 
oe 14.02 £50 4.035 575 
85 10.990 Lov 4035 603 
OY 10.80 i179 4e2h 623 
43 Telit 190 4elS 650 
46 dete aus 4el3 685 
BY 6205 227 4el3 706 
ed Croc £00 4.07 —6T28 
5o Ge2Zi Papen | 102 744 
58 6205 2o62 4.02 T4H9 
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OFFSHORE OCEANOGRAPHIY 


REFERENCE NO. 75= 10= 23 DATE 24/ 8/75 
POSITION 51-5560N 145-40.0W GMT 11.0 
RESULTS OF X8T CAST 60 POINTS TAKEN FROM ANALOG 
DEP IH TEMP DEPTH TEMP DEPTH 
f erway 122 3285 428 
& 16.54 130 3096 447 
14 1u.49 136 4007 464 
20 16.44 148 4018 475 
27 10.36 158 4630 489 
2y 10.28 170 4630 499 
52 Eyal 185 430 517 
34 6.87 197 4el3 540 
39 fie le 208 402 564 
44 6426 226 3-96 582 
bbs Sra) 244 3.91 591 
5U 5.01 270 3085 602 
50 565 291 3-80 619 
64 b 624 508 3080 639 
74 4.74 530 3280 658 
OU 452 346 3280 682 
bY 4635 305 3.74 705 
10U 416 375 3068 726 
1u9 3.90 591 3.68 742 
114 3.45 4U8 3268 747 
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OFFSHORE OCEANUGRAPHY 


REFERENCE NO. 75= lb= 24 DATE 24/ 8/75 

POSITION 51"49e¢0N) Lu 2—40.0N GMT” a5. 2 

RESULTS OF XT CAST 91 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP er laa TEMP DEPTH TEMP 

U 1659 98 5018 316 Geld 

c 10.54 99 5-07 Sot 4.13 
a) 1U.49 1U4 4296 339 4.07 
11 10.49 L08 4096 359 4.0¢ 
2 ie: 10.54 ble Ge 4296 382 4.02 
14 16.59 116 4096 409 3°90 
lo 10.59 119 5-01 433 3091 
1& 10.49 a5 5-07 44g 3e8u 
<0 10.44 ce 7 Sele 47 5066 
ao 10.44 152 5228 4a7 363 
2d 10.44 lol %e28 S07 3°65 
SU 10.44 170 5023 532 3265 
JL 10.49 162 Se P2 548 3057 
goto 10.28 ee oa 5°01 559 3052 
Ge 9.39 207 4.90 5&0 30465 
GS &e7i Paap ae) 4&5 601 3e4o 
4&7 7092 235 4079 624 3e41 
4S 6237 24e be 7/4 Sa7 Se4] 
2 fe) 5.77 244 463 656 3e41] 
59 9045 <46 4e46 ofc 3041 
64 Seco 249 He4) 687 Se4i 
77 otk 654 4e52 704 3024 
oY etic 256 4263 ve5 3024 
56 ay kd 299 4263 739 3e24 
og ST) 2ol 4 26% T4&S 3024 
91 See 2<69 4.252 T47 3024 
92 9634 237 Geel 748 3024 
94 aPyas SUS 4el3 749 3024 
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OFFSHORE OCLANOGRAPHIY 


REFERENCE NO. 75=— 10— ¢e5 DATE 24/ 8/75 
POSITION 51-45-eGN 141-40.0W GMT 18.6 
RESULTS OF XT CAST 78 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
3 10.9u 60 4.74 430 
6 10.95 &3 4e74 450 
y 1U.95 86 4052 4U“71 
ie 10.9 G1 452 4a7 
15 10.85 ile 4002 501 
is 10075 118 Gs 02 516 
ze 108756 123 4% 02 524 
25 10.64 128 4.07 531 
ev 16.64 156 435 538 
3U 1U.59 147 4.57 548 
33 10.59 154 4068 554 
35 10.256 154 ee 572 
39 9.5u 160 4268 587 
4] 7.97 173 4252 602 
Ge TOL 159 4.30 621 
4S 6269 202 418 OS 
46 O04 213 ueO7 656 
aS Geel 2c6 407 678 
5] 610 247 ue OF 695 
34 5294 2be 4202 TAU | 
55 Sere co9 4296 wie 
57 5.61 294 491 724 
OU %2d6 318 4085 736 
64 5.45 546 a7 G 744 
rete Ses 361 3e74 747 
14 4 .Yo 49 4e68 T4H9 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NOwsS7$—> 10 26 DATE 24/ S/75 
POSITION 51-41-0N 140-40.0W GMT 22.5 
RESULTS OFs Xi? CAST 69 POINTS TAKEN FROM AMALOG TRACE 
DEPTH TEMP DEPTH TEMP DEPTH TEMP 
U beet 100 4085 2u3 4.13 
“a LROLS 1u9 4268 St 4.14 
9 11.06 119 4652 OLS 4.07 
15 11.U6 129 4 e46 347 3-91 
<4 10.95 pe me) 4h&e57 369 3285 
2g 10.80 OOS Ge74 aos 3285 
54 10.64 137 +090 410 38 
56 10.49 141 4e96 435 3«8u 
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REFERENCE  WNOAm 45= "10sec 7 DATES 257m Bree > 
POSITION 51-38-0N 139-40 .0W GMT 1.8 
RESULTS OF TKET CAST 113 POINTS TAKEN FROM ANALOG 
DEFTH TEMP DEPTH TEMP DEPTH 
by 11.6a Tio te OT Sik 
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ob Oe co 244 4 e52 oll 
70 beld 208 4 e4G 638 
(6S) 50 D4 2ol 4052 660 
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9% ree 204 4e 30) 749 


9Y 5.07 5U8 4e 55 


TRACE 
TEMP 


4635 
4.30 
4.3U 
4eis 
4.135 
4.15 
4.07 
4.15 
4.07 
4.07 
4.07 
4.07 
4.07 
402 
4.02 
402 
3090 
3090 
3285 
3091 
Seoo 
3285 
3085 
38> 
3285 
3.80 
3074 
3674 
3074 
3266 
306d 
5068 
eee | 
3057 
30D2 
30Se 
oes 


300 


240 


TEMPERATURE. C 
4 8 12 16 


REF tNG.s5.5>— gal 0 =226 
51-34.0 N 138-40.0 W 


MG.-8 DAY-25 GMT- 7.0 


1A | Ge es mre ers a nag 


241 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10- 26 | ~~ OATE 25/7 8/75 . 
POSITION 51-34-0N 138-40.0W GMT 7.0 
RESULTS OF XBT CAST 173 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
0 12.14 - 106 ° ©5699 352 
1 12.09 109 6°05 358 
2 12.09 112 5699 361 
3 12.19 114 5.99 364 
5 12.45 118 6205 367 
6 12.80 120 5.99 372 
7 12.91 122 5 9y | 376 
& 13.06 123 5.99 382 
9 13.11 125 5.88 388 
ll 15..21 127 5094 392 
12 13.01 128 6610 398 
14 13.01 130 Ge 10 402 
15 13.06 135 6015 406 
16 12.86 137 Gaiok 415 
17 12.55 139 6226 423 
lb 12.45 142 6032 426 
20 12.45 144 6 +26 429 
21 12.45 146 6226 436 
22 13.11 148 6026 467 
23 12.86 150 6037 471 
24 12.45 154 6048 G77 
25 12.14 158 6053 4B2 
27 11,68 163 6048 488 
26 11.42 166 6037 494 
29 10.90 172 6037 498 
30 10.49 175 6037 510 
31 10.23 177 6-26 534 
33 10.13 182 6021 541 
35 9.92 185 6015 548 
37 9.76 189 5.99 552 
36 9.39 195 5688 561 
41 9413 198 577 577 
ys 8.77 205 5-72 584 
47 Be45 208 5267 590 
4& 8.34 212 556 595 
51 8.03 214 5-50 600 
53 7055 218 5650 604 
57 7.39 223 550 609 
59 7.28 Cer 5.50 613 
6U 7-01 228 Se45 616 
62 6285 232 5-39 653 
64 6.75 234 5.39 659 
66 6269 246 5-23 662 
69 6.64 255 5-18 667 
70 6269 260 5207 673 
71 6669 269 5.07 683 
72 6285 271 5-01 694 
73 6069 290 5.01 696 
74 6659 294 5207 712 
77 6653 298 5-01 724 
80 6648 309 4 90 730 
81 6.48 323 4.85 733 
84 6637 326 48S 739 
91 6.26 329 4e74 741 
Gy 6026 SOL Ye74u 744 
97 6.10 337 4.68 747 
100 5.99 343 4.68 748 
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OFFSHOKE OCEANOGRAPHY 


REFERENCE NO. 75= 10= 29 VATE 2@S5/ 8/75 

POSITION 51=-30+¢0N 137-40,0W GMT-=1043 

RESULTS ‘OF XB TIMCASFT 134 POINTS TAKEN FROM ANALOG TRACE 

SEMTH TEMP DER hee DEPTH TEMP 
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a7 Lee 19 LO 1 6010 415 4.57 
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ele) Lites 199 52 BR Guy 4.57 
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41 Se 34 ZVU6 5.283 460 4.46 
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OFFSHOnE OCCANGGRAPHY 


MEFERENCE NOs o> 10-/ 350 UATE 2os S785 
POSITION Si-20-0N 1360-41,.0W GMT 14.3 
RESULTS UF XBT- CAST 139 POINTS TAKEN FROM ANALOG TRACE 
DEPTH = TEMP DEPTH = TEMP DEPTH = TEMP 
2 Leenti 160 5094 59e 4 e465 
6 1lee34 ToS 5094 “OL 4eSe 
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21 12.34 200 etal 419 4. 3u 
rahe! teeho 203 Satie 423 435 
fate! 12.04 206 5e72 430 430 
SU 11.33 U7 Sere 437 4eody 
Je ey hg Wi eau 5007 4&7 4. 3U 
me Pe) 10295 214 Sebl 457 Hels 
oh) 9.280 ei 5°67 461 4els 
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4S erp ge 230 5250 48@ 4.07 
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134 oe 94 3506 e63 T34 504] 
Lc 5.99 309 4% 052 739 Se4y 
154 oe VY ofs 4 e 52 741 3e46 
lo7 6eUD oN a 4% e 46 746 3 e4u 
Lob 0205 Ste 4e46 T48 Se4b 


172 2094 


60 


240 


oo lBE, 


246 


TEMPERATURE» C 
Bee oe 12 


REF. NO thao — ga0 —" 31 


51-21-0 N 135-40.0 W 


M@.-8 DAY-25 GMT- 17.7 


16 


247 


OFFSHOKE OCEANOGRAPHY 


REPERENCE NOw Vor LO=751 OATE- 257 8775 
POSTTION—-SieeirON 1 35-40 70W CMT LTT 7 
RESUETS? OF XETCAST 74 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DYEPTH Te MP GEPTH 
1 12.50 D4 7028 bed 
=, Vets O52 7018 bed 
7 12045 56 0096 boo 
lu Leet Ory oOe91 134 
le le2e45 00 6069 159 
15 12245 62 6093 143 
is? 12.40 o4 6048 147 
i? le e4l 05 oe37 149 
2U 12.34 68 Geel Tz 
ae 12.29 ed 6015 TSo 
<5 leely le) 6015 160 
2o 12.04 74 6010 164 
27 12.04% 76 5099 168 
2g 11.3% ths 5099 174 
30 11.6% 80 5083 NT, 
od li.eli oe) eK hf 187 
35 10.07 38 Hel7 192 
54 Gedi 90 See 198 
oe 9.US 2)S, 5072 202 
3& be 71 98 Seb] 204 
40 68.13 yO?e 5°67 207 
4S 7297 LU6 5061 214 
ei; 7el7l 110 5067 218 
47 7205 be Se) Sea? 7 219 


ont 7095 116 5 «83 


TRACE 
TEMP 


5286 
599 
5294 
5094 
5094 
56%'O5 
64615 
Bell 
He2l 
6021 
Geld 
6005 
6205 
995 
6205 
5094 
5283 
5°85 
5e77 
ell 7. 
5e7e 
5267 
De61 
Se5o0 


TEMPERA LURE sage 
4 G it -u1 BY 


300 
Ud 
wGO0 
— 
LiJ 
= 
am 
Jem 
a 900 REF. N@.°75 - 10) - 32 
C 
51-17.0 N 134-40.0 4H 
1200 M@.-8 DAY-25 GMT- 22.0 


1500 


249 


OFFSHORE OCEANOGRAPHY 


REFERENCE NOW 7o= LU. 32 UATE 25/ S75 
POSITION 51-17-0N 134-40,0W OMT 212-0 
RESULTS OF XBT« CAST 110 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEerTH 
Lice Sd 105 045 ere 
5 dices 1 108 5034 Soe 
9 12.70 ile 5-28 340 
15 leo LL 5034 343 
ae. Lge DD pes) 5023 349 
co 12.5u lee 518 hay 
rae) 12.354 Ld 528 S50 
ol 12.14 i3l 5-39 ore 
bye 11.846 155 5.50 387 
eye) 11.47 440 550 400 
O4 Dilse L 143 5°39 419 
Ow LO 13 148 5039 4eE9 
5g Oe tS £54 Re 45 452 
4O 8.9% L5¥Y 5e45 461 
41 &.77 167 50 39 479 
44 Cre HS eae 539 496 
4b bely i162 50 34 05 
47 GeVS 156 Ye, 514 
4& Vie Dif 192 5018 Dee 
ca Tied 198 5-07 934 
oy 702d 2U4 5e01 548 
54 Tele 2U8 4 Df) 556 
eye) 7-07 ciz 4085 567 
oN) Cie Sic) eel 4e79 590 
be Oe69 2209 +074 608 
67 6099 246 4e74 622 
0G GeS2 250 4068 639 
fs 6e15 FS 4 e635 659 
74 Oelu 261 4eS7 670 
16 beUD ele 4e52 658 
ol 5250 coe 4646 697 
oY Oer7 290 G e46 710 
6& 5007 27o Heb) t29 
YU 5207 5u0 He 35 742 
95 Se 2G veo 4 e355 749 


100 5245 329 Ge] 


TRACE 
TEMP 


44a 
4 4o 
435 
4 e4) 
4235 
430 
Hels 
Gels 
4.07 
4.07 
4.02 
5090 
3096 
5085 
385 
3085 
3085 
309i 
53091 
3091 
3096 
385 
5091 
309i 
3286 
3674 
3266 
5674 
3074 
3066 
3066 
53065 
je G2 
Sef 
oede 
3e46 


300 


1500 


250 


LEREBRA DORE ZC 
4 S v2 


REF ON@.e7S —i8e10> =753 


51-14-0 N 133-38.0 W 


MQ.-8 DAY-26 GMT- | .2 


Hips 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75- 10- 35 DATE 267 8/75 
POSITION 51-°14-0N 1355-38.0W CMa. 2 
RESULTS OF XisT CAST 88 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DER TH TEMP DEPTH TEMP 
2) de Ae. 159 eae ne, 470 Deak 
9 13.06 Lo7 6048 462 5-01 
1D 12.86 LS e442 495 4.9 
roa) 12.91 190 632 alg 4eBb 
Zo 12.86 195 bell 540 4.79 
29 Ha io oe) maa Oe25 Doo 4e74 
OU 12624 er oelS ek 474 
oc 11.62 232 be05 561 46% 
55 11.16 245 5e94 592 4.5/7 
34 10.70 eo4 5283 601 4.57 
“ets 10.15 291 Sel2 615 4 46 
36 9.71 309 5207 O10 4052 
Oi 9.90 geo 5e61 aye Yeo4) 
og 9229 j54 5256 641 4.35 
4O bee pone oer 654 4.35 
4] BetS 300 5-50 660 4e2t 
Gy a es) 3035 He 45 669 Geet 
4Oo 7.05 S07 52359 678 Helis 
54 6285 586 5028 695 Gels 
ol Oe5U 596 5e34 761 420e 
Te be ld 403 5.23 707 4.07 
83 6280 415 | 5228 Le, 3e9o 
9b GsGD 420 See3 Ler 4eO0c 
iLO 6285 422 Sele 739 3-96 
ize 0«8U ue7 5218 T47 3290 


dS 60/75 


308 


1500 


TEMPERATURE, C 
4 g 12 


REF. N@. 75 - 10 - 34 


91-10-0 N 132-40.0 W 


M@.-8 DAY-26 GMT-c 5 


233 


OFFSHORE OCEANOGRAPHY 


REFERENCE ONO s,.%55 .bUa 54 DATE 26/7 &/7%5 
POSITION 51-10-0N 13c-40.0W GMT 5.6 
RESULTS OF XLT CAST 77 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEM Tn TEMP DEPTH 
1 L3.64e 96 Oe4e 309 
a 13.06 103 Owor 321 
fey 12.80 1U4 6042 be Sate 
is La. 75 1U6 6048 348 
18 Laat 107 Oed4 Raise. 
c7 l2.7u 109 6064 a7? 
34 12.29 1i4 Oe b4 4O1 
35 12.U4 Lae 6069 412 
o9 flee iat 62059 425 
Gu Laas 123 6069 438 
41 10.75 kee 6064 460 
43S 10.23 140 6043 4E2 
46 3200 100 t»e42 487 
4G 9.203 165 6064 492 
54 &.6]1 195 048 508 
57 &e354 203 oe37 520 
5u 6219 2U7 Oe 37 526 
be Geis 216 be2l 534 
oS 7237 2e0 6e05 549 
66 7260 243 5094 565 
71 71.28 2a5 5 07 570 
74 702 206 5°67 581 
Wi Te0V 230 5050 597 
9U 6042 cb7 5e50 602 


95 6046 296 5«59 


TRACE 
TEMP 


Seed 
Sele 
Sele 
4.96 
YeBS 
4.79 
4.74 
4.66 
4.663 
4.57 
4e65e 
Yel] 
435 
4$e3d 
4.30 
4e24 
4.30 
4. 2b 
Gels 
4.135 
4007 
4.07 
4.07 
4.07 
4.07 


S00 


1500 


254 


TEMPERATURE, C 
4 8 12 


REF . NG. 715 Bry 10 aa 35 


01-34-0 N 131-40.0 W 


M@.-8 DAY-26 GMT- q | 


16 


OB Be 


UFFSHORE OCEANOGRAPHY 


REFERENCE NOs Aro 10s. 55 PATE 267 ove 
POSITION 51-34-0N 12321-40.0W GMT 9.1 
RESULTS OF XBT CAST 101 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP Cer ir TEMP DEPTH TEMP 
A 14.05 30 72605 So Fe, 
z 13.67 Oo 7°65 565 5018 
J Poeo! 66 7250 368 5-07 
6 13.32 57 7228 Re fac} 5-07 
ifs 13.86 59 728 382 5-07 
9 ho pel | 94 7207 387 490 
10 14.03 99 6°96 Be) 4e90 
Le 15.9% 1u1 eI] 406 4690 
15 14.28 iv f9085 415 485 
14 14.26 120 5035 KOS 4685 
LS 14.49 122 7228 44S 4265 
1 14.15 le5 7207 458 4.265 
i9 Loa 95 129 5085 464 4.57 
oe L3ev7 136 6-80 477 4 5c 
oO La.72 159 669 498 4.252 
av ij.6e 151 6059 329 446 
54 135.07 100 6053 547 44) 
y's Leniv 178 foe42 557 4235 
4O LISS 192 6037 Sid 4.35 
41 lieod cU7 bell 582 4.30 
46 16.18 eo 6005 597 4elS 
3 8 9.39 236 D4 601 Hele 
59 te00 205 5eS 633 4e1d 
OU be 54 208 Se Til. 646 4e1s 
be & 08 2o4 5°61 657 4els 
ob Pets 50 5050 697 4.02 
74 7205 512 5-50 T30 396 
Toi s Wer 5So4 ye 34 T44 3296 


Ue 7270 546 5°28 


300 


1500 


256 


TEMRBRATURE ss aC 
4 8 ee 


REF. ONO .20%5-—- 810 -— 336 


091-48.0 N 131-7.0 W 


MO -=5 CORO UGH 84 2 


Pe MT 


OFFSHORE OCEANOGRAPHY 


REFEK EHC orPNO webb --36 DATE «26/7. -8475 
POSITION 51-46-0N 131- 7.UW GMT 13.2 
RE SOE > OF rxin CAST 1U6 PCINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP Dew t TEMP DER TEMP 
ri Lie dt Lo 70354 293 Deed 
ms Lisi) £05 7023 O01 Deco 
2 11.06 Lu9 728 308 Dees 
6 11.U1 110 7el2 fo Dees 
& 10.95 ELLY 7el2 314 Ddelbd 
bed 10.85 123 6°96 2o9 DJeic 
16 10.75 124 035 Nes 5°01 
19 10.59 1350 6085 348 4.96 
ee 10.44 134 0 «80 556 4.96 
<4 106 kS 135 oe75 362 4&5 
ab $81 140 0°69 380 4085 
<u 9.76 144 oe64 400 4e74 
<9 9e7i 146 0e53 420 4.74 
SU 9.20U LS,5 6053 435 4 668 
ag 9.95 LS? Oe42 44g 4.65 
3 9045 iol oe42 452 4e7h 
Ye G39 i7l Geel 478 4.635 
45 407 Por ASS Heel 490 4.57 
4Oo 9.39 179 oelD 500 4 Ye 
4 es Yee? ide 6010 510 4e4o 
rol) 9.05 168 tf e10 2e6 Ge4) 
JL 69a 196 6205 540 4e 3b 
Se bebe <U4 5099 560 424 
roe) Se7k ee 583 576 4e24 
26 oe4d 226 belzZ 607 4e2h 
D& Oe4l 200 5067 621 Hels 
99 Ge2d 295 5061 625 Helo 
be Eect 256 50°61 632 4elS 
69 bel 259 5250 646 4.07 
aa, 603 24a 5045 666 4207 
88 Peon col ee he) ent) 4GeO/ 
90 1405 Pas) 5023 76 3296 
95 TeSU a9 %e23 T350 3096 


he) 105? 


300 


am 
a S900 
Lu 
= 


1500 
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TEMPERATURE. C 
4 8 12 


REF -WNGe¥a75~—oetal 0O--3S7 


51-27-0 N 130-54.0 W 


M@.-8 DAY-26 GMT- 15.1 


Zaye 


OFFSHORE UCEAWNOGRAPHY 


REFERENCE NOe 7dO=— 10] o7 DATE 26/7 8/75 
POSITION 51-27-ON 130—-54,0W GMT 15.1 
RESULTS OFLASE CAST 95 POINTS TAKEN FROM ANALOG 
DEPT TEMP DUP TA TEMP DEPTH 
cf lee1l9 99 6075 358 
c 11.83 U7 6269 372 
4 119852 eS 6259 3&9 
1o 11.47 122i 6053 4O4 
EZ be ee! 12g 604 414 
is LGe73 136 6042 430 
2Uu 10.44 144 6e32 4SY4 
ai 10.13 ibd He Se 473 
24 G e256 157 ne2d 4AS 
26 945 Lot 6°26 496 
cs 9.15 Lo5 cell 510 
350 89d 1o7 oe lO 522 
Si &b&e4d 170 6005 529 
Je Bes LZd 6.99 542 
OO 7037 i78 5094 560 
39 TeSi 161 52094 568 
Ye 71300 185 5283 576 
ae) 1453 190 ‘ye 77 581 
20 Yeca 196 5.61 586 
56 7elid 260 5 e bl 600 
do rare iy s cU4 5255 621 
5g (areas 2h on els. 644 
o3 6 e9t 23 5261 660 
67 6264 zc0 5256 673 
£S 6264 223 45239 692 
rary 669 243 5239 702 
16 Geld cte 5023 the 
6U 6209 310 e023 716 
be Ce91 527 beed ee 
84 bed 500 5213 Tipe Fe) 
&Y &e91 540 ee 747 


we Oe SU 249 Sele2 


TRACE 
TEMP 


pele 
52007 
Se Od 
4.96 
496 
4.68% 
4% e9G 
4e7Y 
4 e 74 
Ye 74 
4663 
4 e065 
4.65 
4.63 
4e57 
4 .5e 
457 
4052 
4eb] 
4 ehh 
4. 3U 
4.35 
4.30 
4.24 
4 e2ey 
4Yelo 
4 eOc 
4e1ls 
4.0¢e 
407 
407 


260 


TEMPERATURE, C 
0 
300 
w6O0 
= 
a 900 REEF .N@&2755-~-<1.00-+38 
Ca 


51-2-0 N 130-40.0 W 


cca MQ.-8 DAY-26 GNT- 18.3 


ey ok 


OFFSHORt OCEANOGRAPHY 


REFERENCEs Ri Oarc/ Sehr 55 DATE 26/88/75 

POSITION 51l- €@€eON 130-40.0W GMT 18.3 

RESUCTS-—OF-—xi3.CAST 73 POLNTS TAKEN FROM ANALOG TRACE 

DEFTH TEMP er Aa TEMP DEPTH TEMP 

0 Loe oe 120 0e53 366 4.e7Y 

10 Pjene 126 Deb ope) 4.79 
16 1S ae toe 6 e64 3e4 4 26 
19 13.U1 i539 oe59 397 4657 
el 11.47 146 0053 409 4.57 
<4 lueeo Hiee Pe) 0e53 431 4eSe 
29 9.34 158 6053 4O2 Yo 4] 
we &el7 408 oe4?P 482 Yeho 
56 Sell 130 Oe26 498 4e4o 
&O 8 e40 167 6e15 508 Ye) 
Ke deed Loe oe05 226 4035 
45 tea? 2v6 5 «88 542 4630 
4&9 7.84 é20 S of 7 S61 4e24 
61 7205 <28 5072 582 4.30 
64 103% <36 5061 604 4.24 
o7 Tela 248 5-50 619 424 
72 Vele 2ol 5.39 622 424 
1 6e9o 2/5 5e18 OST 4.1 
78 Ge8U 2ol 5007 659 4els 
be 6e09 296 5eO1 679 4.07 
&Y ©2604 508 4096 696 3096 
IG 06204 ee AM 4 e996 714 3e9t 
ope, O,049 OL 405 730 3e9u 
lu4s 6059 Soe 4e85 744 3-91 


Oi ES) 6253 


300 


1500 


TEMPERATURE.» C 
Aes hed Bg 12 


REF MANOR 7S =7ol0 sess 


S50-30.0 N 129-48.0 W 


M@.-8 DAY-26 GMT- 24.4 


16 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10- 39 DATE 26/ 8/75 
POSITION 50=-30-0N 129-48.0W GMT 23.3 
RESULTS OF XBT CAST 198 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
0 13.88 139 680 443 
2 13.62 145 6°80 447 
6 13.52 150 6.80 451 
7 13.57 154 6075 457 
8 13.72 157 6°69 460 
9 13.98 163 6069 466 
10 14.18 i742 6064 470 
12 14.18 ir 6059 473 
13 14.03 162 6053 477 
14 1393 186 6°53 480 
16 13483 188 6048 483 
18 LSA 191 6037 486 
19 Late 196 6032 490 
20 13.62 201 6026 493 
21 13.26 205 6015 497 
22 13614 207 6015 500 
23 12.91 209 6015 505 
24 12.60 212 6010 508 
25 12.29 215 610 .512 
26 11.78 221 6010 516 
e7 11.62 224 6005 518 
28 12657 226 5.99 524 
29 Lie37 235 588 530 
30 10.95 239 5294 535 
| 10.64 242 5°88 540 
32 10.44 246 5088 543 
33 10.07 251 5°83 548 
34 9.71 255 5083 550 
35 9.24 259 5077 552 
36 9.03 261 5077 556 
39 8.92 264 5°67 561 
40 8.82 266 5067 568 
42 8677 271 5056 571 
43 8.61 275 5-50 577 
46 8.55 280 5045 581 
47 8-40 263 5045 584 
50 Be24 . 267 5-39 589 
52 Bel3 297 539 595 
53 8.03 302 5 34 601 
54 7.76 308 5634 605 
56 Tart 316 5234 612 
58 Tie? 2 321 5023s 616 
59 7268 2°" 325 5028 621 
60 7.60 328 528 624 
62 7250 333 5023 631 
65 7-50 337 5018 639 
66 7244 340 5012 647 
70 74 . 343 5012 656 
75 Tees 352 5°01 671 
76 vice ist 354 5-01 677 
78 Tere 358 5-07 687 
64 Tele 360 5-01 692 
88 ele 363 4.96 700 
93 Tele 371 4.90 704 
99 7.07 375 4.90 708 
101 7.07 580 485 709 
104 T2027 388 485 714 
107 os His 393 Ty £2 on 720 
112 VeOT 396 4.79 724 
116 ToOr 410 4668 732 
118 Tet 416 4.68 737 
123 6-96 423 463 739 
127 6.91 431 4663 744 
129 6.85 435 4.63 747 
135 6.85 439 4.52 748 


TRACE 
TEMP. 


4.52 
4.52 
4.652 
446 
4 46 
4G) 
Gohl 
Yo4L 
44) 
4.46 
4e4L 
4% eG) 
441 
446 
44) 
Yo) 
435 
4.30 
4.35 
4.35 
4.35 
4Yebl 
4.35 
4.35 
4.35 
4.30 
4.24 
Y¥e2k 
4e2h 
4.18 
4.13 
4.13 
4.07 
4.18 
4eoil3 
4.13 
4e13 
4.07 
4.07 
4.07 
4.02 
4.02 
4.07 
4.07 
4.07 
396 
3296 
3-91 
3°91 
3091 
3-91 
3-91 
3-91 
3-85 
3-91 
3285 
3085 
3.91 
3285 
3085 
3.85 
3-85 
3085 
3285 
3-85 
3-85 


300 


1500 
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49-51.0 N 128-40.0 W 


MQ.-8 DAY-27 GMT- 7.2 


16 


265 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10= 40. DATE 27/ 8/75 A 
POSITION 49=51.0N 128-40.0W GMa ee? 
RESULTS OF XBT CAST 168 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP - DEPTH TEMP DEPTH TEMP 
Q 11.83 139 7-01 419 4.96 
3 11.68 142 6°96 423 4.90 
6 11.62 145 6°96 429 4.85 
8 11.57 147 6e9i 438 4.85 
aa i WAsy2 149 6085 447 4.85 
13 11.42 150 6075 453 4.79 
15 12 152 6°69 458 4.74 
16 11 tt L155 6064 463 4.74 
17 10.80 158 6°¢64 © 468 4o74 
18 10.49 163 6°64 473 4.74 
19 9.97 166 6°64 : 478 4.68 
2u 9.76 169 6064 482 4.68 
21 9.55 173 659 485 4.63 
22 9.50 SATA 6053 492 4.68 
2S 9229 182 60¢48 500 4.52 
24 9.08 189 6048 506 4.52 
26 8-92 196 6237 Tease yt 4.52 
28 &.71 202 6-37 517 4.46 
30 6.61 209 6°26 522 441 
32 8.50 216 6015 527 4Ye4L 
33 6e45 222 6010 529 4.4 
34 Be34 ee7 6005 5335 4.41 
35 8.03 234 5°94 538 4 ul 
36 7292 241 5-83 544 4.35 
38 7281 247 5283 550 4.35 
40 Voit 257 5.83 555 4.35 
43 7260 261 5°67 563 4.35 
45 7-50 263 5°67 571 4.35 
46 7239 266 5256 579 4.30 
49 Woes 271 5-61 582 4.35 
5) TOW 274 5-61 586 4.30 
54 6-96 278 5°61 593 4.30 
56 6085 233 5°61 600 4.30 
59 6-80 287 5°61 606 4.30 
67 6.80 293 5°61 613 4.24 
Te =e 66.50) & 296 5056 § “679 4.24 
74 6-80 301 5-56 624 4.24 
WUE 6-80 306 5-50 631 4.24 
&0 6-69 310 5039 635 4.218 
82 6.80 319 5034 639 4.18 
84 6-85 329 5034 641 4.18 
88 6691 339 52 34 647 4e2u 
90 6096 ; 350 5023 650 4.24 
93 7-01 505 5023 656 4.24 
97 Veo O: 359 5018 665 4218 
99 7201 362 5-18 669 4.18 
162 tieDt 364 5°18 676 4.18 
104 7eO1 308 5°18 / 692 4.13 
107 le 01: OVA) Sele 705 4.07 
109 7eO91 377 5el12 714 4.07 
112 6296 384 5-07 718 4.07 
llo 6-91 389 5-07 723 4.02 
121 6-85 394 5eO1 730 4.02 
124 6-85 398 5-01 739 4.07 
Ls2 6285 4U4 4696 746 4.02 


LSS 7-01 411 4.96 747 4.02 


300 


1500 
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TEMPERATURE. C 
4 8 12 


REF. NO 7BRe tO tei ai 
49-16-0 N 127-42.0 W 


M@.-8 DAY-27 GNT- I4.2 


267 


OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10- 41 °° DATE 27/ 8/75 
POSITION 49=16-0N 127-42.0W GMT 13.2 
RESULTS OF XBT CAST 168 POINTS TAKEN FROM ANALOG 
DEPTH TEMP _ DEPTH TEMP DEPTH 
1 12.34 193 Gale 492 
3 12.29 197 6032 496 
6 12.29 202 626 501 
1% 12.09 207 6026 506 
14 12.04 213 Gis 2a 513 
iv 11.83 218 6015 518 
19 11.42 222 @.10 524 
21 11.06 226 6610 529 
22 10.70 229 6-05 531 
23 10644 231 6405 535 
25 9,92 234 6+05 538 
26 9.71 238 5.99 540 
28 9.45 241 5694 542 
30 9.29 244 5.94 545 
31 9.19 249 5°88 548 
33 8.87 254 5083 550 
36 8-61 262 5.83 553 
38 8.34 268 5.83 561 
40 6.08 274 5.72 566 
42 7.87 Pap] 5072 571 
45 7.60 282 5667 570 
48 7.50 286 5061 - 586 
52 7.50 290 5.56 . 591 
55 7.39 294 5256 597 
56 7.34 299 5656 602 
69 7023 305 5056 “610 
61 716 310 5650 616 
67 7.18 317 5045 623 
73 To Te 325 5045 630 
78 Ts OF 330 5.39 638 
66 Tie 536 5239 642 
93 70g 346 5.39 650 
96 Tele 353 5439 654 
99 Tele 304 5634 659 
105 Tele 372 5628 662 
111 7» 07 379 5.23 666 
115 Vole 583 5023 669 
ex 7423 389 5023 673 
123 Tp pee 395 5-18 677 
128 7012 397 5.18 679 
132 Tale 402 5012 684 
136 7 ke 405 5207" 5, a> . 686 
14a" 47% 07 409 5.07 : 689 
146 6496 411 5.07 692 
149 6691 417 5001 698 
154 6685 424 4296 704 
159 6675 430 4296 708 
loz 6675 435 4.90 713 
166 6.75 442 4290 716 
168 6675 450 490 720 
170 6469 458 4.85 723 
174 6464 463 4279 728 
iva 6664 469 4.79 733 
181 6653 474 4.79 737 
165 6648 460 4e74 742 
188 6642 464 474 747 


TRACE 
TEMP 


4.79 
4e74 
4.74 
4.68 
4.63 
4.68 
4.68 
4.68 
4 68 
4.63 
457 
452 
4046 
4046 
446 
446 
446 
Ge4l 
Geb 
435 
4o4d 
4.35 
4.35 
4.35 
4oGl 
4e41 
G4) 
4.35 
4.35 
4o4l 
4.35 
4.35 
4.35 
4.35 
4.35 
4.30 
4.30 
4.30 
4.24 
4.24 
4.24 
4.24 
4.24 
4018 
4.13 
4.13 
4.07 
4.07 
407 
4,07 
4.02 
4.07 
4.02 
4.02 
4.02 
4.02 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10- 42 . DATE 27/ 8/75 
POSITION 48-42-0N 126-40.0W GMT 19.5 
RESULTS OF XBT CAST 176 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
0 12.65 132 Teke 357 
2 12.60 135 7ei2 365 
4 12.60 138 7.07 372 
7 12.55 140 7001 382 
& 12.50 144 6+96 389 
10 12.40 146 6+96 394 
il 12218 148 6-96- 396 
12 12.09 151 6+96 399 
13 12.04 157 6691 403 
15 11.88 160 6685 407 
16 11.26 162 685 409 
17 Lida 165 6680 413 
18 10.75 166 6680 419 
19 10.54 168 6675 422 
20 10.28 169 6675 427 
23 9.60 173 6+69 429 
24 9.34 176 6+69 431 
25 8.82 179 6+69 435 
26 8.71 181 6-64 443 
27 8.40 183 6653 450 
26 8.24 186 6048 457 
29 6.03 190 6648 462 
33 7.97 194 6953 467 
36 7.81 196 6048 471 
39 Tord 199 6048 479 
40 7.60 203 6653 488 
41 7.50 207 6037 496 
43 7.50 212 6637 509 
46 744 216 6-37 514 
47 7.39 220 6626 522 
49 7.28 225 6626 530 
51 723 234 6015 538 
52 7.18 240 6610 544 
54 7.18 245 6-05 550 
56 ToT 250 605 559 
58 70.4 260 5.99 571 
62 To 266 5.94 578 
65 7601 272 5094 586 
69 70g 278 5688 596 
73 7.07 260 5.83 610 
75 7201 286 577 622 
76 7.01 290 5077 639 
77 Tale 294 5677 650 
76 Tele 299 Sar? 654 
80 Tale 301 5°77 657 
62 7 axe 304 5°67 659 
85 Ure 510 5°67 661 
95 7.18 315 5-61 665 
98 7.18 322 5°56 672 
99 7428 325 5250 691 
102 Tees 329 5045 703 
104 7.3% 334 5439 716 
107 7.34 336 5.39 723 
eel 7.34 340 5045 730 
114 7428 541 5645 737 
119 7.28 343 5.39 744 
121 7223 348 5.34 747 
123 7.18 351 5634 749 


128 7el2 554 5-34 


TRACE 
TEMP 


5.28 
5°28 
5.34 
5-28 
5-28 
5018 
5-18 
5.18 
5012 
5el2 
5-12 
5.07 
5-07 
5-07 
5-07 
5.01 
5-01 
4.96 
4.96 
4.96 
4.90 
4.85 
4.85 
4.79 
474 
474 
4.74 
4.57 
4.57 
4.57 
4.52 
4.52 
4.52 
4.46 
446 
44) 
4e41 
4.41 
4.235 
4.30 
4.30 
4.18 
4.18 
4.16 
4.24 
4.24 
4.13 
4.07 
413 
4.13 
4.07 
4.07 
4.02 
3-96 
3.96 
3.91 
3.91 
3-91 
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REFERENCE NO. 75= 10- 43 , DATE 31/ 8/75 

POSITION 50-10-0N 129-40.0W. ‘ GMT 7.9 
RESULTS OF XBT CAST 199 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP | DEPTH TEMP DEPTH TEMP 
U 15.25 126 TOF 392 4.96 
1 15.20 130 7-01 397 4.90 
2 14.49 135 6-91 404 4.96 
3 14.44 139 6°85 409 4.90 
ua 14.44 147 6-80 417 4.85 
6 14.38 150 680 425 G79 
7 14.33 156 6°80 430 4.79 
10 14.33 160 675 438 4.79 
at 14.18 164 6269 447 4.79 
le a 167 6664 456 4.79 
13 14,08 178 653 463 4.74 
14 13.98 185 6042 473 474 
15 13.93 193 6032 481 4.68 
16 13.83 201 6021 483 4 663 
19 ete 2 206 6010 485 4.63 
21 13.62 208 6005, 490 4.63 
24 13.57 213 5299. 493 4.52 
26 13.47 216 6-05 496 4.57 
27 13.37 219 5-99 502 4.63 
28 P3721 222 5 88 509 4.63 
29 15.01 226 5.88 516 4.57 
30 12.80 230 588 521 4.57 
31 12.55 235 5.83 527 4.52 
32 12.29 238 5683 530 4.46 
33 11.98 240 583 535 435 
34 ii e5e 243 5077 539 4.35 
35 10.80 246 5072 | 541 4.30 
36 10.64 249 5.72 545 4.24 
37 10.59 252 5067 550 4.18 
38 10.59 255 567 557 4.13 
49 10.44 261 5-67 561 4.18 
40 10.28 268 5667 568 4.24 
41 10.07 274 5.56 571 4.24 
43 9.92 278 556 576 4.13 
46 9.86 282 556 580 4.13 
47 9.76 284 5 +56 586 4.13 
49 9.60 m.\. 26,7 5650. : 592 4.13 
50 °9.45 290 5045 600 4.13 
51 9.34 292 5045 604 4.18 
52 9.24 294 5045 611 4.24 
53 9.24 298 5045 615 4.24 
55 8.96 500 5045 622 4.24 
SO) .°t | Bottige’ 125037) «(Sete re 628 4.24 
57 8.45000 307” B45 636 4.24 
58 &.29 311 5645 640 4.24 
59 8.19 313 5045 646 4.18 
60 6.03 317 5-39 650 4.13 
61 7.97 320 5634 654 4.13 
63 FoOPeeh 229 Se25 Oe 660 4.13 
64 708 335 5023 668 4.13 
67 7.81 339 5-18 675 4.13 
70 7.81 342 5618 682 4.13 
71 Tati 345° Ss23 687 Geis 
72 7.60 349 S25 694 4.13 
74 7.50 351 5018 698 4.13 
76 7.39 352 5007 701 4.07 
ia 7.34 354 5-01 705 4.02 
b2 7.34 356 5-07 709 4.02 
65 728 358 5012 iB 4.02 
89 § ay te je 362 5007 peal 4.02 
93 TaLe 366 5007 724 4.02 
98 wele 369 4.96 730 4.02 
99 Tek? 372 6-07 736 4.02 
195 Take 376 5601 740 4.02 
156 Fale 361 5-01 744 4.02 
115 rary 6 385 5-01 748 4.02 
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OFFSHORE OCEANOGRAPHY 


REFERENCE NO. 75= 10= 45 DATE. 21/4 9275 
POSITION 50-17-0N 134=-40.0W GMT 4.4 
RESULTS OF XBT CAST 182 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
0 L307 7 bSi/ 6021 Se) 
2 13.62 160 6015 376 
& 13.57 163 6-10 382 
1°) 13.47 165 605 386 
9 13.47 166 6-10 389 
ie 13.47 1lo7 6015 393 
Ral 13.47 169 6010 396 
19 13.42 ee 6-05 399 
au Looe 174 5-94 404 
Zo 13.26 Te 5094 409 
26 13.26 1861 5-88 414 
2g 13.26 1863 5-83 416 
OL 13.16 157 Sores 419 
Se 13.01 189 5-77 422 
SYS) 12.86 193 5°72 427 
34 12.60 197 5°61 432 
2)5) 11.98 200 5-61 435 
36 11.66 204 5°56 436 
38 10.59 207 556 440 
39 10.44 211 5e45 4u7 
40 10.13 216 5034 453 
41 9.66 220 5°28 460 
42 9.29 226 5°28 473 
43 9.19 229 5-23 4B4 
45 9.03 234 5018 494 
46 8.98 238 512 500 
48 645 246 5-07 511 
50 8.19 250 5-07 524 
52 7-92 255 5-07 537 
54 771 260 5-07 547 
55 7295 262 5-07 557 
58 7.39 266 5-07 567 
61 7023 270 5-07 575 
63 7el2 25 Sie 2 584 
65 6296 279 5-07 593 
69 6280 2684 5-07 602 
73 6.64 269 5°07 611 
75 6259 292 5-07 617 
UT 6.59 294 4096 624 
82 6253 296 485 632 
84 6253 298 4685 639 
&7 6242 502 4685 646 
69 6248 Os) 4.79 650 
91 6648 509 4.79 655 
94 6046 312 4085 660 
96 6045 SH NS) 4 e096 666 
99 6-48 316 4.90 671 
101 6042 322 4.85 677 
104 6042 328 4.85 682 
108 6042 334 4.79 689 
lie 6042 S5v 4e74y 698 
116 604% 540 4.74 Wie 
22 6293 345 4.79 724 
125 6253 So 4e74 730 
126 6048 354 4e74 13S 
1o2 oe42 357 4.68 739 
138 6-37 560 4268 743 
144 6632 304 4.74 747 
149 6026 368 4e74 749 


153 6026 570 4 e668 


TRACE 
TEMP 


4.68 
4.63 
4.57 
4.52 
446 
Ge4]1 
4.35 
4.35 
4e41 
4.246 
4e46 
4e46 
Ye46 
4e4l 
Yoel 
446 
4eh6 
446 
4e4l 
4.30 
4e24 
4.30 
4.30 
4.24 
4.30 
4.30 
4.24 
4.24 
4.18 
4.13 
4o13 
4.07 
4.07 
4.07 
4.07 
4.07 
4.02 
4.02 
3-96 
3-960 
391 
3-96 
3296 
3-96 
3091 
391 
3-91 
3285 
3285 
3285 
3-80 
3.80 
3-80 
3-80 
3.80 
3074 
3-74 
3-68 
3-68 
3-68 
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OFFSHORE OCEANUOGRAPH 1 


REFERENCE NO. 75=—= 10- 46 GATE 1/7 “Sfaa 
POSITION 5U-30-0N 137-40.0W GMT el 72 
RESULTS! OF X6t AST 1441 POIWTS TAKEN FROM ANALOS TRACE 
DEPTH TEM DEPTH TEMP DEPTH TEM? 
U 12.54 id0 9 e@DY4 325 435 
ec le.l4 103 5288 oO 435 
os l2e.U4 1U6 Se77 390 430 
6 11695 PHO 5056 346 Hebd 
9 W135 Lbs DeD6 et) 4 3U 
P1 12.04 BLS 5256 Da 4 62u 
6&5 12.u9 ban Sel) S61 4 ely 
BO 12.uy 126 36 50) 369 Ye2y 
17 12.09 Boe B45 378 4 ey 
ioe 12.04 £59 280 386 Hels 
ad di 335 144 £2056 3G5 Helo 
2&4 PLease i49 6056 402 ee 
ahs Ll.edbe 450 5056 41e 4.07 
2g P1683 L154 he45 4ed 4.0c 
oc 11.78 SY 0 SYD 44) 3090 
34 Li nyo lol 5039 May 4.0¢c 
rob] bias Lo4 9039 455 53096 
56 llele 106 50 39 4Oe 3090 
oT 16.3& eal ro re af) 473 309% 
36 GeI7 178 5e28 GES 3296 
3Y 9.2/6 163 on ya) 4EQ 3091 
4G] Ge.9D Lu8s Se lh 499 3e91 
be dy Gly dS 5018 508 3-91 
46 GeSe 730 Desc O16 3091 
47 tH e45 202 Sele a0 5285 
WY &eVG 2u7 5207 541 3685 
5U Tol 209 Sie 7 548 Sits) 
oc sek gal HeO) So 328U 
54 Fed 216 4 e95 559 Der 
oS) 7044 ene 4490 568 3074 
oO Te 54 cco +290 S70 3074 
oU Teaco ede eh Slams 5674 
bd ne Lye 2.39 ty ay AS) 594 erie 
od a. 246 4e 74 599 3074 
feYa) fio 294 42663 605 3 e 74 
oY 6e SD 20e 4063 612 S46 
tA 6269 2o9 he S7 616 3060 
4S e664 ve fis: Heo Gade 3063 
74 ved 281 4eD2 646 S357 
77 ete 290 4ede 659 wees W 
79 apres Pad aad 4$e46 672 3052 
82 Gene 500 4eG] 626 ao $5 Po 
64 SG. 305 oH] 696 ee 
56 Geld 56 4 o4) 710 Selo 
69 bed fap Wed] 724 3e41 
93 eV S45 + e4] AS? Se4u 


9b De D4 Sea 4e35 T47 3e4i 
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OFFSHORE OCEANUGRAPHY 


REFERENCE NO. 75—= 10= 4&7 DATE. 27-9705 
POSITION 50-36-0N 139-40.GW GMT 21 
RESULTS OF XBT CAST &2 POINTS TAKEN FROM ANALOG 
DEPTH TEMP DEPTH TEMP DEPTH 
0 11452 119 430 Bay ha 
if 11.52 te 4630 350 
16 11.47 les 4 e 30 364 
19 11.42 le7 4.30 369 
ee 11,37 154 4 46 379 
24 11.26 157 he] 394 
25 11.21 143 4e52 419 
26 10.59 Lot 4285 437 
27 9645 154 490 459 
2& 6eO0l 156 4e96 476 
29 6845 158 5-01 486 
50 6.03 160 5el12 49S 
fa | 7260 168 5207 SO 
ao Teo 177 SOL oy 
fo 6-80 1&4 4 9 See 
39 6042 196 ke 79 SD 
41 Ge2l 214 4257 541 
43 6210 218 457 a3 9 | 
47 5294 Zer 4 e465 561 
ap 5.83 258 4e4G apt ety 
55 oeOr 253 4630 592 
59 5250 co7 Yell 612 
6& 5259 2/6 44e13 627 
75 5907 268 Gel3 638 
8U 4.85 299 4.13 648 
85 474 509 4.07 654 
96 4.57 iy Se) 4e02 659 


105 4 46 


TRACE 
TEMP 


4.02 
3296 
3.91 
309% 
3°9u 
53e9i 
3 BS 
3286 
3e8U 
3074 
3066 
32068 
3263 
3063 
3057 
3057 
3057 
5057 
SN hee Wg 
3057 
23 OF 
S652 
2852 
3°52 
3e4o 
3e4) 
3041 
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OFF SHOnc OCEANOGRAPHY 


REPERENGCE NOG arom 1U~ AY OATES ae 7 Bere 
POSITION 50-41 -ON (140-40.0W GMT 6.0 
RESULTS OF ABT “CAST le7 POINTS TAKEN FROM ANALOG TRACE 
DER TH TEMP Be Bw reMP DEF TH TEMP 
U 11.47 eo Yeo] 340 3090 
&) Lie42e A igi | 4uef 650 3e91 
4 Lil OY LOD 4057 ale 53091 
Ke) Li. 3? Lo& ‘e603 565 JBOD 
iy Lilve Sv Ne pe) 4eor OTD 3085 
cc ed Oy 7 142 % eO8 391 50h 
ey Lys 143 4063 402 308uU 
Vas) he Cag 145 4eO5 410 Je BE) 
a) | Lise 148 4064 ue? Gs Be 
OS Liles Too ye 74 WAd Jen 
36 Li 8h P55 le 74 438 3 e BU 
ot 11.U1 ioe 4a 74 4U6 3474 
aye! ig (TS io6b i. 74 USB ve th 
4U 2 es Eo LP 4+ e068 470 3074 
Ha &eV9e 76 4268 475 Je 74 
{+ 3 be l7 100 4 eO2 4&3 5268 
4S bedl L164 ‘e604 QS 4268 
46 6034 bo? 4 e635 S67 3066 
4G 403 tee ip 4e57 524 3063 
oak beri 194 4ye52 537 3065 
aa bel 197 Ye bG 546 wows 
54 Oeb4 ae 4 e46 oes, Dre? 
ov 646 eUS +e] owes) Deesy 
59 Cect raid yh e355 Son Sede 
De OeUD ech 4e 4) 596 Oreos 
6 90d 259 4 e24 O08 3052 
c7 Del? 246 Gels 621 Sey 
om Veb7 ade 4el3 636 304) 
74 yy DO 256 tele 650 relia 
Tb De 54 209 4eQ7 660 Se4i 
GS re be col 4eQ7 665 Se ey 
bY 4+ e OD coh 47 669 Seed 
95 Lo l+ 268 4eUe ol? ere ke 
Yo 4. roa ji) 4002 O76 SoH) 
99 4.00 266 509d OBS BS be 
1LU4 4 eats 27 396 6G4 Oeog 
1Ue 4205 Slo 4e02 708 303y 
LZ Let ols 5096 1é1, 3e2y 
11% 4 6 Si Je4 je D1 736 32h 
Lel 4eat Dee 3096 744 524 
Loo 4 6 3U Je 596 THO 3024 
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OFFSHORE CCEANOGRAPHY 


REFERENCE NOW yioe 10s 49 DATES’ / Ses Me 
POSITION 51-11-0N L¥UR40,U0N GMT 8,7 
RESULTS OF XBT CAST 83 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP QJERTH TEMP DERI TEMP 
oy Lae Ge i46 Se OL 4G 5 ete 
‘s) Lli.oe 148 5001 ele 306% 
i 11.06 POR) ore webs 3863 
fo Fe 143% 1lo4 5207 216 3060 
56 1i.4¢ 1/74 e201 Se 7 2 €BS 
IG 10495 155 +096 538 3057 
Fe pe LU6oG PER ye 79 549 3057 
YU Siti 205 4 008 ea) 5682 
GY 5ede Pad in 8 +052 566 oeS2 
4O Te¥e 246 lhe 4] 575 Sj eia 
Gb 3235 250 4035 583 Sebo 
DU eS ao4 4e 30 5o9 Sele 
Do 6475 ete 4 e 2Y o10 3e4o 
cb 6.59 278 Gelf 621 Seky 
ol GeV cl ye) 629 3e4o 
foe) Gel j Pie 7 § 4YeQ7 O30 346 
66 Seite Sle 40? O44 Dretht 
tps, e445 w44 5091 667 Rea ie A, 
oo 5207 Jom 309} 6&2 3e29 
91 49 megs) 4035 10a 5e2y 
1u0 4 eOd S92 JSS 746 3224 
14 4.035 412 508) TAG 3024 
1UL& ye 74 432 3-80 T41 5e24 
Liv 4.79 Od 503) T4U5 Selb 
i200 Ged 4O4 je 74 Tae Selo 
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QFFSHORE OCEANOGRAPHY 


REEGRENCE AU /Go7 | DU 56 BALE 2aI7Vo7iS 
POSITION 5Sl*415-O0N Lyv-40.u0W GMT 1128.98 
RESULTS OF xBT CAST 152 POTTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP DEPTH TEMP DEFTH TEM: 
i L160 PTS lhe &% Ks bel Bi %eO7 
5 Livs7 pen bo $5 354 4.07 
2) iva 1c4 4e9Q 358 4.07 
7 11.47 B20 5eO1 362 4.07 
iu Lie47 5 Sele 568 407 
14 11.47 143 5el2 ae 4eQ7 
i OF Lick? L147 el]? S82 4.07 
a1 liet+e Pot Pere 589 %eOe 
a7 11.47 156 Hele 396 4.0c 
ol Lite lol ene ted 4ol 4.060 
ele) bp Snopes 108 Sell i KOS 42690 
ao LO 395 7S 4 eGH 415 309u 
4U 10.54 165 ‘4 @ QI) 419 3e9u 
41 9.65 le ed Ye dS ae 3209 
“Ee Sail <u0 4079 432 3295 
45 9959 <14 “eae TY G4 3291 
Yu Se th aur ted ae) 39k 
4Oo isos ec Geb} 456 5eSu 
47 Lan 2ch i oS. 7 “Ol 4985 
DU Leo¥ aud 4e5e 477 309] 
ca dees a4] 4052 HEY 2hO5 
De Leva 245 4052 561 3085 
D0 eOD BI5 4eS2 De 1 308i 
og G25 261 eo be) a6 Saul 
ol 6e5D9 2v6 4 oe 4S 550 eo 
Go Ge4t ety 44 0 J 51 3068 
66 Cac 2h ot] atid 3065 
#1 5 iS Zo9 ly oH} mae Seo 
te beb/ 94 4035 662 2°63 
74 %eDb rae a | 4e 35 ana oro ys 
fd 5309 30} Gary Suey bro SW 
ol Sead 304 4e2h 64) eters 
u5 6 okt eal eld O49 one 
Yl Pa } Sty heel 661 jee 
2 old) 323 Wels 672 Jae 
9% 4.90 prey 4e13 692 eae 
1b1 4. IU Sor Gel 7t2 Se4i 
1uU4 Ge IU 542 4 el New bree 
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OFFSHORE OCEANUGRAPHY 


REFERENCE NO. 75 1lu=- 5] DATED 2s ozs 
POSITION 52-11-0N 140-40.0W GMT 14.3 
RESOLTS TORT XE TCAST 118 POINTS TAKEN FROM ANALOG TRACE 
DEPTH TEMP NEPTH reMP DEPTH TEMP 
f) Liked h L144 4 oe Oh5 28 4.60c 
e Leer 148 4%e 79 435 4.07 
oS 11i.V0 peewe 4e9Q Yu? 4.0e 
4 13326 Loz 4eG5 449 4e0e 
/ Lli.et4e ; iol ip oe BQ “EO 329 
LU Lie 104 4 eI 470 4.02 
io lieeo 168 5207 451 3e9b 
13 lised rg: 07 ee: 7 329t 
24 Lieid 174 4 eDS HOU, 5e9i 
2% 1l1i.ul lol 4090 506 5e9L 
Ja 1G.8U Love GeT7Y oeo 309i 
Se 10.59 168 eo Ty DoU 309k 
Re Li .36 Loe iy © 575 3-91 
oW 9297 eit 4H#ed7 998 Je 8U 
39 9.66 219 Gede G7 3074 
41 be9G 226 & o ES b16 3074 
43 bec 202 he] O20 5285 
47 lees 2595 4e4] oot 5074 
OU bed 259 Ge 35 64.0 je 
Lo oete co5 e355 B44 3e74 
oS OeUS eu ite 5G 65] 50 6u 
6S 92 94 290 held ape he 3068 
7b aeoF 296 Geed 665 5065 
74 5645 AWS Ye2tt o 74 3ebd 
Se He 54 SUB 430 6&1 oOo 
on ne as See 4 e 24 692 5065 
Gb 4 o9U 334 Welt 700 ey 
TUG Ge fG O40 eld The oe oe 
lub 4.03 J43 4207 TUS 5065 
11 4 e4o ois, 4e13 710 3063 
T17Z 4. SU ID9 4 e607 Wer ETE 5057 
le Yelle oS 4eU2 Tee 5e57 
dS Ue ct SHS 4eQ? Tee Be OY 
oo he SY 382 4e02 THO 3560S 
Lot 'y sod O07 4e02 18S jay 
i 35 Geto 413 4eQe T47 3657 
149 4e4l tol 4 ec 749 34057 
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OFFSHORE OCEANOGRAPHY 


ROPBRENCE WOe, Fo~- 10 52 ite ee GES 

POSITION 52-41-0N Lyv—4o.uV GMT 17%5 

RESULTS “OF “XBT CAST 129 POINTS TAKEN FROM ANALOG TRACE 

DEPTH TEMP DEPTH TEMP DEPTH TEMP 
4 Lilricd 110 4oels 309 509i 
& Mie dal LS 41% Sew 3¢91 
14 aren 118 4 @ 30 BBY oy a be 
dhe) Ld verdit ic4 Ge52 354 329i 
a4 hve GS 29 4e57 358 Ore 2) 
va} 11.00 159 be 74 410 385 
354 10.49 143 beh 432 Be 
fol 6) LC .9u 146 4% e268 4b 308U 
of LO. 14& ‘fe Obs 451 3074 
oY 10.70 Loa 44003 4O7 30 7+ 
4G LG.59 Lo4 4e57 45 3674 
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Abstract 


Surface (approx. I-metre) oceanic salinity and/or temperature have 
been recorded daily at several locations along the coast of British Columbia 
for varying lengths of time - from a few months to a few decades. At present, 
such data are being gathered at sixteen places - of which fifteen are 
Ministry of Transport lightstations, the remaining one being the Pacific 
Biological Station, Departure Bay. Temperatures are determined at all sites 
by means of mercury-in-glass thermometers; salinities are obtained at 
fourteen sites only, by means of hydrometers. The data so obtained during 
each calendar year are published in two forms. Firstly, tables provide, for 
each site, the monthly means and the associated standard deviations, as wel] 
as the maximum and minimum values recorded during each month; the annual 
means are also listed. Secondly, graphs indicate the behaviour, throughout 
the year, of the data after the higher-frequency oscillations (e.g., those 
of tidal period) have been removed ("smoothed") by means of a seven-day 
normally-weighted running mean. 


This publication presents the data obtained in. 19/5. 
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Introduction 


Daily observations of sea-surface temperature and Salinity have been 
made since the early 1930s at numerous locations along the British Columbia 
coast. During 1975 observations were made at 16 shore stations (page 6). 
Table 1 lists these stations in north-to-south order along the “outside coast" 
(Langara Island to Race Rocks) and along the Strait of Georgia (Cape Mudge to 
Active Pass). The general location of each station, as well as the names of 
the observers that participated, are also noted. Most of the sampling sites 
are at lightstations, and the voluntary services of the lightkeepers as 
observers have been obtained by arrangement with the Ministry of Transport. 
The Cape St. James station is a combined radiobeacon and meteorological 
station, and the services of the staff there have been obtained through the 
kind permission of the Regional Director, Atmospheric Environment Service. 
The observers at the lightstations receive a payment from Ocean and Aquatic 
Sciences, of the Department of Fisheries and the Environment, for their work. 


This report presents the seawater data obtained from these shore 
stations during 1975. 


Observational Equipment and Procedures 


Except at Active Pass, each daily observation is made within one 
hour before (and as near as possible to) the occurrence of the daytime high 
tide. The exact time is dependent both upon weather conditions and upon the 
press of the observer's lightkeeping duties. At Active Pass, observations are 
made at daylight high-water slack as obtained from the Canadian Tide and 
Current Tables (Canadian Hydrographic Service, 1975). No sampling is attempt- 
ed in darkness at any station. 


Temperatures are measured by means of a mercury-in-glass thermometer 
recording within the range 10° to 140° Fahrenheit (F); it is graduated in 
1° F intervals. Each thermometer is checked against a calibrated thermometer; 
the maximum allowable error is taken to be +0.4°F (+0.2°C). The seawater 
temperatures are estimated to 0.1°F. The thermometer, (partially) enclosed 
in a protective case of l-in (2.5-cm) aluminum pipe, is attached to the end 
of a pole (also made of aluminum pipe) which can be as long as about 20), tat 
(6 m). The thermometer is lowered into the water to a depth of 3 ft 
(about 1m) and left at that depth for two minutes. The greatest pole lengths 
are necessary at sites where observations are carried out from steep ledges. 
At some stations, water samples are obtained by bucket during inclement 
weather. 


At every station except Sheringham Point and Cape St. James!, a 
25-oz (710-cc) glass or plastic bottle is also attached to the pole. At the 
same time that the temperature of the seawater is recorded, a sample is drawn 
from this bottle, for use in the measurement of density by means of a 
hydrometer. The hydrometers employed are similar to those used by the U.S. 
Coast and Geodetic Survey (USC&GS) at its tidal stations. (Since 1970, the 


1 Density (and, therefore, salinity) measurements were terminated at 
Sheringham Point on 31 March 1970 and at Cape St. James on 31 May 1971. 


USC&GS has been a part of the National Ocean Surveys of the National Oceanic 
and Atmospheric Administration (NOAA). ) 


Hydrometers actually measure the spectftc gravity of a seawater 
sample. Specific gravity is a ratio of two densities and is therefore a 
dimensionless quantity. If however, by definition, distilled water at a 
temperature of 39.2°F (4°C) has a density p = 1, then the specific gravity 
of a substance having density p is p/p, and™is numerically equal to the value 
of 6% 


The density (or specific gravity) of a seawater sample depends upon 
both the quantity of dissolved material in the sample (the "salinity") and 
the sample temperature at the time the measurement is made. Densities 
determined by hydrometer without temperature control must therefore be 
reduced to some "standard" temperature for conversion to the corresponding 
salinities. The standard adopted for this program is 15°C (59°F), the same 
as that presently in use by the USC&GS. 


An expression of the general form Sp. Gr. Tp. (or Temp.) 15/4 °CndAs 
provided on every hydrometer utilized in this program. It incorporates both 
the basis of specific gravity (distilled water at 4°C (29.2°F)) and the 
standard temperature (15°C or 59°F) employed. 


Hydrometers are supplied to the stations in one or more of three 
ranges of specific gravity: 0.9960 - 1.0110, 1.0100 - 1.0210, and 1.0200 - 
1.0310. The scales are divided into intervals of 0.0002, and the instruments 
are believed accurate to +0.0001. The hydrometers are read employing 
techniques described by the USC&GS (Adams, 1942). Each instrument has its 
calibration checked immediately before being sent to a station. 


The time of each daily observation, and the associated seawater 
temperature and hydrometer readings, are recorded on monthly field sheets. 
At present, such sheets are mailed to the Pacific Environment Institute, West 
Vancouver, British Columbia, every two months for preliminary processing. 


Preliminary Processing of the Data 


This stage consists of several operations. The temperature data 
are scanned, and values are rejected if it is discovered that a faulty 
thermometer has been used, or if the value is obviously the result of a mis- 
reading or of any other error in technique. The accuracy of "good" individual 
readings should be within +0.4°F (+0.2°C). The observed hydrometer readings 
are reduced to densities at the standard temperature, 15°C (59°F), by means 
of tables prepared by the USC&GS (Zerbe and Taylor, 1953). The appropriate 
calibration correction is then applied to each such density value. These 
corrected values are in turn converted to salinities. A salinity is rejected, 
again, only if obviously due to misreading of the hydrometer or to other 
procedural errors. It may be noted that comparisons involving several dozen 
samples collected at B.C. shore stations have indicated that about 85% of the 
"hydrometer" salinity data agreed, to within +0.3°/50, with the corresponding 
values determined by laboratory salinometer (Hollister, unpublished). 


If observations are missing for one day or for two consecuttve days, 
the resulting gap is filled by value(s) obtained by linear interpolation 
utilizing the two observations bounding the gap. No interpolated values are 
provided when readings are missed for three or more consecutive days (whether 
by accident or by design). 


Machine Processing of the Data 


For each calendar year, the daily temperature and salinity data 
remaining after the preliminary procedures noted above are processed into 
final form by the Marine Environmental Data Service (MEDS) of Ocean and 
Aquatic Sciences, Department of Fisheries and the Environment, Ottawa. For 
each station, this machine processing involves the computation of the twelve 
monthly means for temperature and for salinity, as well as of the correspond- 
ing standard deviations. The annual means are also determined. All means 
are rounded off to the first decimal place, and the standard deviations are 
truncated at the second decimal place. Data obtained by interpolation are 
not utilized in the computation of the means. 


A form of smoothing has been performed on the data to minimize the 
effect of any variability associated with frequencies large compared to the 
annual frequency (those associated with tides, for example). For simplicity, 
the daily values at each sampling station are here considered to be equally- 
spaced in time - with a sampling interval, therefore, of 24 hours. A seven- 
day, normally-weighted running mean (e.g., Holloway, 1958) has been utilized 
for smoothing; this form of filtering is considered to result in an output 
free of such defects as "polarity reversals" or phase shifts. The running 
mean is computed, for the entire year, for both temperature and salinity. 

In order that these means for each station be as continuous as possible 
consistent with the data involved, interpolated daily values have been 
utilized in the associated computations. However, when a period of greater- 
than-two consecutive days of missed data is encountered, the computations are 
interrupted. 


Presentation of the Data 


The first major section of this report (pp. 14 to 77) subsequent to 
the text tabulates, in monthly format for each shore station in 1975, the 
daily values of temperature in °F and of salinity in parts per thousand 
(ppt, °/oo). Three months' data are listed on each page. Also recorded for 
each month are the mean, the standard deviation (STD, DEV.), the number of 
observations (OBSVNS.) involved in the computations of these two quantities, 
and the maximum and minimum values. With the December values for each 
station are also included the amnuaZ means (YRLY. MEANS) for temperature and 
salinity. Each interpolated daily value is identified by an asterisk (x). 
"Missed" values with which no interpolation is associated are each denoted by 
a "*0.0" entry. Invalid days, such as April 31, are indicated by a "0.0" 
entry. On each page, the latitude and longitude of each station (in degrees, 
minutes and seconds) are noted immediately after the station designation. 


It may be noted that, for ease in reference, the monthly- and 
annual-mean temperatures and salinities are summarized in Tables 2 and 3 
respectively. Temperatures in Table 2 are given in °C (rounded to the first 
decimal place) rather than in °F, in deference to the almost-universal use of 
the Celsius system of temperature measurement in present-day marine science. 


"Annual" graphs of the seven-day, normally-weighted running mean for 
temperature and salinity at each station comprise the second major section of 
the report (pp 80 to 111). These graphs are copies of the machine plots of 
the means - reduced for display by present-size pages. Any interruption in 
the associated computations will result in a gap in the plotted output. Each 
graph for temperature is provided with a scale in degrees C as well as one in 
degrees F. 


From May 1974 onward, circumstances beyond the control of the program 
rendered it impossible to carry out observations at Departure Bay on weekends 
(Saturdays and Sundays) and on statutory holidays. The number of (non- 
interpolated) values available for determination of each monthly mean has 
therefore been reduced from, approximately, thirty to twenty at this station. 
The running-mean calculations have suffered accordingly. 


In 1975, a series of equipment losses prevented water-temperature 
observations from being carried out at Bonilla Island during most of March as 
well as the first half of April. Salintttes, however, were obtained through- 
out the period. 


At Active Pass, the daily salinity values (and the associated run- 
ning means) were relatively low during June through August - frequently 
<20°/oo- The salinity range utilized on page 111 has therefore been chosen 
to be 16 to 30°/oo, rather than 20 to 34°/,. as in the other running-mean 
plots for salinity. It is felt that the behavior of the mean at this station 
during the three-month period can thus be better displayed. 
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Table 1. 


B.C. shore stations making oceanographic observations in 1975: 
general locations, and names of observers. 


ae 


Observer(s) 


a 


Station 


Langara Island 


Bonilla Island 


McInnes Island 


Cape St. James 


Egg Island 


Pine Island 


Kains Island 


Amphitrite Point 


Sheringham Point 


Race Rocks 


Cape Mudge 


Sisters Island 


Chrome Island 


Departure Bay 


Entrance Island 


Location 


Dixon Entrance, 
south side 


Hecate Strait, north 
Milbanke Sound entrance, 
north side 

Queen Charlotte Islands, 
south end 

Smith Sound, southern 
entrance 


Queen Charlotte Strait, 
western entrance 


Quatsino Sound entrance, 
north side 


Barkley Sound, western 
entrance 


Juan de Fuca Strait, 
northern shore 


Juan de Fuca Strait, 
eastern end 


Strait of Georgia, 
northern entrance 


Strait of Georgia, 
central 


Strait of Georgia, 
central western shore 


Strait of Georgia, 
central western shore 


Strait of Georgia, 
central western shore 


= AND=O 


.G. Westhaver 
sBe~ Garr 
. Sabourin (Mrs. ) 


.B. Agnew 
.A. Nagel 


.M. Collette (Mrs.) 
. Addison 


(Le RUPT TE Las 
.M. Short 
. Anderson 


.W. Millsip (Carson, 
(Miss, (Mrs.)) 


. Emrich (Mrs.) 
. Tutt (Mrs.) 


aqoNm 


*C., Collins (Mrs.) 


.G. McNeil 


.S. Bruton (Mrs.) 


.A. Anderson (Miss) 


Wilkie 
Lundy 

.J. McNeil 
Milne 

.J. Grunert 
.G. Smith 


.E. Gardner 


. Pozar 


. Cehak (Mrs.) 


Table 1 continued 


Station Location Observer(s 


Active Pass Strait of Georgia, JsE. Rack 
southwestern shore 


10 


(y abed aas) ALuo shuLrpeau EL JO UPOW xx 
(, abed vas) ALU sbulpesu ¢€ JO UPOW x 


Gt Ode fe oc Ol tyt eelorsl eal vol vs 
Piles or 26 GOl GIL LOlae sles rt Zit 83 
caiaeGc oar oe Ol oetlmO'Sl I["claei £i 8 Ul 08 
W0lr Te oe Oo Ol OSlec Sl lel pb rl oOl ves 
roth O98 =6°9 B°Ol Bloc? Ol c°Sly El 6° eis: 
Moe g@v.ece O°OL E-2l 2 el 6 rl Eel e OL 68 
ergo feet 6 6 te0l pOl 2°0l S62 28 fel 
6a | eres «696 6G OL 62 Ol 9 OL 8G 698 8° L 
pou 8. &6 - Gil cet Sol O clas al Gl sins) 
Cine? -abee” ORO “Gli. “Ick Qecl er Ol» 36 € 8 
fac me foe te. 6 Gd bre PO. 9 See BOL les 
“ape o Go bo elk O-cle leh 9 Lihec0' Ol GL 
fom re ee 16. ell VOL Lo 06 Br 8°9 


8°9 
oL 
oad 
ae 
6°9 
Sal 
CEL 
gal 
Sis 
pe 


Ono 
Cac 
ee 
ee 
ee 
Lg 
og 
6°9 
(Res: 
rs 
oo 
34 
co 
g°9 
ee 


oo 
oe 
a9 
Le 
Sue 


aes 


SSOq BALZOY 
"JT aoueuzuy 
Keg aunquedeg 
*T awouy) 

"J SU8zSLS 
aBpny eded 
SyD0Yy a0eY 

"Yq weybuLvays 


"3d 93147 Lyduy 


"T ould 

"] 663 

sower *4S adeg 
"IT sauuloW 

“I SLL Luog 


"T euebuey 


UOLIeIS 


"G/6L - (J,) Seunzesadwe} uPsul-|enuue pue -Ajyuqzuow °Z a1gel 


1a 


Be oeeeds or enie fc er bce bc 9c, 1 ec 6 be ie. fe be. 0° 8e 2 8c. SG -8¢ SSPdq 9ALOY 
Deeeteeteoe) Vy oem fic 88 -Seo.c Se Ll e'0 9c° E582 6°60) 68. 6 Bde 9 Bc "JT eoued}Uq 
evgeee- 078 7 8 Ge 9°97. © be bec. 092 Bec 1 6c 6 °8c OR, E78e Aeg aunjuedaq 
Deeg hee 9e, oe C66 8 ic «(Bee 6 82 2 OE UE” “babe! “O° be 2 Ge “JT awouyd 
Clipe i7de O47 OCG ie ¥ Gc Oste #0 9c GS 6c 8 6c 9 6c" S"6e 0" be “J SUszSls 
ooze G7 072 9:6e- v oe. Lf 12. 8c 6 8c GS 6¢ Gr6c G6c 0 62 8°8C obpny ade 
Pere ee ital con 7 1G; Ae Bel Coec cee wh eo ce. Ge LE 9° Le, Ble SYIOY BdeY 
eGd hie fe ica cece 2 Oe. 406 -S"1E4e6 0E: 20e EOE. B82. ESC. 2 8¢ "Id B2L4pLyduy 
Blew ci6e ic 6.0e. © -ce 6 IE Sect ec Ce 2 Ie OLE. B62 6G OE 6P 6d *T suey 
ValcwsG Her Oc 1e 94te GAL Gel. eo-1e 9 1E. Bele dele. [o1le, Ovlk “JT ould 
Poesy) Oomegiecr 9 1c) 0 ec Os cape. 8 8c 6 OE Vy le Ste Ole OLE *] 663 
Ree? Oeei ee ce 0. vy 0emo cc. bp OC 9 0 Ele cle cle O° Lf t°0E "J SeuuToW 
trey il ceeGe hea) ce. Oulce 6:0: Iotee 2 Ue, cit, B-0E 9° OE, 9°0F. SOF "T SLL tuog 
eee oa eo tes cee LL co Leces 0 Cer ic cl eS 2h oh ee Gece Leb OE "] euebuey 
uuy 289q AON 390 das bny ine une Aeq ady sweW qe4y ue UOL}eYS 

e676 Sea( 2" fs <add) SOLPLULLeS Ueaw-[enuue pur -fLyuoy “¢ aLqel 


CAS 43 


Ch 


y 


a 


ehikewes j* 


* 4) 


~*~ 


Les BY 


Bhs 


twoe lash 106 


24 


> 


13 


Tabulations of Daily Sea-Surface 


Temperature and Salinity 


1975 
TEMP: Temperature (°F) 


SAL: Salinity (ppt, °7'oe> 
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ABSTRACT 


This report summarizes the progress and results of the 1976-77 
studies contracted in support of Ocean Dumping legislation and reviews 
a workshop held for this purpose on May 30-31, 1977 at the Institute of 
Ocean Sciences, Patricia Bay, Sidney, B.C. 
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1. INTRODUCTION 


This report summarizes the Progress and results of the 1976-77 
studies contracted in support of Ocean Dumping legislation and reviews a 
workshop held for this purpose on May 30-31, 1977 at the Institute of 
Ocean Sciences, Patricia Bay, Sidney, B.C. 


The contracted studies examine the impact on the marine environment 
of two dredge spoil components: wood wastes and heavy metals. Some of 
these studies are still in progress, so that results in some cases are 
preliminary. The wood waste and heavy metal topics were selected by the 
Regional Ocean Dumping Committee (Pacific) after it was found in 1975-76 
studies at the Point Grey dumpsite (Brinkhurst, 1976) that few problems 
resulted from the dumping of relatively clean sediments. Rather than 
continue to investigate individual dumpsites, it was decided that attention 
should be transferred to specific materials of major concern. 


The wood waste subject was selected as a result of the many applica- 
tions which were being received for permission to dispose of material 
dredged from around forest industry installations. This dredged material 
comprised bottom sediment and wood particles ranging in size from fibre 
to logs. Information on the effects of dumping this material was required. 
The separation of the effects of dumping wood waste spoil from the 
effects of other wastes entering the system at the same general location 
presents a challenge, especially where the installations are located at 
the head of a fjord as is often the case in the region. As Alberni 
Inlet receives relatively few other wastes and because it has been 
studied intensively for its fisheries and the environmental impact of 
the forest industry, this fjord was selected for the wood waste study 
in order to profit from previous experience. 


Materials deposited at the Point Grey and other dumpsites contain 
heavy metals and concern arose over their concentration and mobility. 
Mercury, ain particulargchasiva long residence time and disturbance of 
sediments through dredging and dredge spoil dumping could remobilize 
mercury which had deposited in the sediments over the years.” '*Contracts 
were therefore let to examine the mobilization and biotransformation of 
mercurials and investigate heavy metals accumulation by a selected 
marine benthic organism. 


The wood waste and heavy metals topics are discussed in Sections II 
to IV. Section V deals with the contract studies and discussions that 
developed at the Ocean Dumping Workshop, and covers other smaller con- 
tracts. A list of the 1976-77 contact reports now available is given 
in Appendix 1. Copies of the reports are filed in the libraries of the 
Institute of Ocean Sciences, Patricia Bay, Sidney, Environmental Protection 
Service (West Vancouver) and Environment Canada (Ottawa). 1977-78 
contracts are listed in Appendix 2. 


11. STUDIES AND RESULTS 
A. WOOD WASTE STUDIES 


All of the wood waste studies were conducted in Alberni Inlet, B.C. 
The studies, with their respective contracted consultants are as follows: 


WY The effects of dumping dredge spoils containing wood debris on 
benthic communities in Alberni Inlet, B.C. (Dobrocky Seatech, 
Ltd, 


faa The characteristics of Alberni Inlet dredge spoils (Dobrocky 
Seatech, Ltd. and Econotech Services, Ltd.). 


5. The toxicity of leachates from dredge spoil collected in 
Alberni Inlet (E.V.S. Consultants Ltd.). 


4, An oxygen budget for Alberni Inlet (Seakem Oceanography Ltd.). 


5. Underwater coring techniques for areas with extensive wood 
debris (B.H. Levelton and Associates Ltd.). 


Study 2 has been continued into the 1977-78 fiscal year and hence 
the data summary is based on preliminary results. 


1. The effects of dumping dredge spoils containing wood 


debris on benthic communities in Alberni Inlet, B.C. 


Alberni Inlet is 69 km long, 1.3 km wide on average. A 40 m deep 
sill separates it from the ocean, but a circuitous channel, Junction 
Passage, provides an alternate source of exchange to 88 m depth. A 
second sili at Sproat Narrows (37 m depth) separates the upper basin 
from the middle basin, and the former receives the Somass River. A 
kraft pulp and paper mill, saw mill and plywood mill are located at the 
head of the inlet. Renewal of the deep water seems to be an annual 
event according to Bell (1976). 


Twenty stations (Fig. 1) were sampled in the upper basin for benthic 
fauna in November, 1976, two replicate 0.1 m* Smith-McIntyre samples 
being obtained at each site. The analyses of samples produced a data 
matrix of 106 species by 40 samples, and a cluster analysis was performed 
on the data, using Czekanowski's coefficient, producing the dendrogram 
shown below (Fig. 2). Biotic provinces were delineated (Fig. 3) which 
demonstrated the effect of dumping as pronounced but localized to the 
dumpsite proper. Successively decreased disturbance occurred to the 
"wood debris province'', ''dumpsite fringe'', ''central fringe'' and ''central 
province'' where wood debris was generated from log booming and storage. 
Several infaunal species recurred at stations where wood debris was 
present, apparently due to their ability to rapidly colonize disturbed 
areas or utilize wood as food or habitat. Particularly indicative of 
the presence of wood debris were the polychaetes Capttella capttata, 
Dorvillea spp. and Pritonospto steenstrupi, the crustaceans Nebalia 


pugettensts and Limnorta lignorum and the wood boring teredinid bivalves. 
These species have been implicated as indicative of wood waste beds by 
other workers on the Pacific northwest coast. 


Qualitative samples of larger epifauna (> 6 mm size) were taken by 
epibenthic sled at 5 stations in the centre channel of Alberni Inlet. 
Twelve species were collected, comprising molluscs, shrimps, crabs and 
bottom fish. Standing crop values were obtained for infauna of the 
mollusca, crustacea and polychaeta larger in size than | mm. 


An in situ respirometer was developed to measure benthic respira- 
tion rate at the Alberni dumpsite. However a poor seal to the substrate 
was obtained, no doubt due to the uneven nature of the bottom related to 
dumping. Despite this, the benthic oxygen uptake was observed to be 
very small, consistent with the lack of benthos. A better seal was made 
in the ''wood debris province!’ and values of 17.6 to 23.8 mg 05/m2/hr 
were obtained, comparable to values measured in Puget Sound at varying 
depth and substrate type. Dissolved Oxygen measurements at these sites 
revealed that the benthic respiration measurements had been taken at the 
threshold level (1.3 mg 05/2), below which respiration rate became 
coupled with oxygen concentration. It was thus anticipated that the 
rate of benthic oxygen consumption would be higher in summer as dissolved 
oxygen levels became depressed. Further benthic respiration measure- 
ments are in progress in the 1977-78 fiscal year. 


A series of test wood blocks of freshly cut and waterlogged Douglas 
fir and hemlock were immersed at the head, centre and mouth of the upper 
Alberni Inlet basin in order to examine wood borer infestation rates as 
a function of depth, proximity to a pulp mill outfall and period of 
immersion. Wood borer penetration frequency was tabulated and the bores 
of teredine molluscs examined for size and approximate age. 


2. The characteristics of Alberni Inlet dred e spoils 


rich in wood waste ond the wees pos 
rich in wood waste and the predictive value of pre 
ee predictive value of pre- 
dump analyses 


Sediment cores and dredge Samples were collected at sites in Bigs | 
by Dobrocky Seatech Ltd. in November, 1976 and analysed by Econotech 
Services Ltd. for % sawdust, chips, bark, fibre, total organic carbon 
(TOC), volatile solids, heavy metals, biochemical oxygen demand (BOD) 
and lignins. Liquid collected with the dredge spoils was removed for 
measurement of these parameters and determination of toxicity to shrimp 
and stickleback: (toxicity tests by. E.V.S. Consultants Ltd, section 3). 


_—_-eeee ee eee 


*In the report it is suggested that the dump site is at station 1], but 
in fact station 9 is closer to its center. Thus the effects on the 
dump site cannot be directly estimated as the samples obtained (stations 
10 and 12) were not from the most affected area. 


Upon removal of the bulk of this liquid, the dredge spoil was placed in 
a 75 cm diameter polyethylene lysimeter to a depth of LQ cm and fresh 
seawater introduced to a depth of 10 cm over the sediment and maintained 
at 8°C. Samples of interstitial water 10 cm below the sediment surface 
were removed after 1 and 2 months' incubation and analysed for oxygen, 
HS, BOD, COD, TOC and heavy metals. The 2 month sample was bioassayed 
as for the original decanted liquid. HS evolution was also measured at 
monthly intervals from small quantities of dredge spoil housed in 15 x 
38 cm mini columns. 


Due to the long time period which had elapsed between sample collec- 
tion and analysis (approx. 14 days) and the necessary introduction of 
some fresh seawater into interstitial water samples, some high variability 
in the data arose which rendered conclusions tentative. High levels of 
oxygen uptake and hydrogen sulphide production were measured for sediments 
with high levels of volatile solids, particularly those containing fibre. 
High heavy metal levels were measured from dredge samples located near the 
pulp mill outfall (sites B, C) and the dump site (site 12). Most samples 
when collected were covered by a white fungal or algal film and contained 
no benthic organisms. 


Core samples taken at each of the grab sampling stations (Fig. 1) 
showed high volatile solids and lignin content around the dump site 
(stations 4, 5, 9), on the opposite shore where log booming is intensive 
(8, 13, 17, 18) and below the dump site (19, 20). 


From these analyses it is apparent that dredging and dumping these 
materials can cause reduced oxygen, high hydrogen sulphide, heavy metal 
levels and increased turbidity. It may be possible to predict the intensity 
of these effects. BODs analysis was found to provide a good estimate of 
the oxygen depletion capability of the sediment. Given a knowledge of the 
sediment type and oxygen concentration in the overlying water, the oxygen 
uptake rate can be calculated. Volatile solids and visual estimate of 
% fibre content also will predict sediment oxygen demand. Controlled H»S 
testing on the liquid derived from dredged spoil could become a useful 
alternative to the BOD test. This study is continued in the current fiscal 
year. 


3. The toxicity of leachates from dredge spoil 


The toxicity of leachates from the 5 dredge and 2 dump site samples 
extracted 14 days after collection and 2 months after incubation were 
tested with the shrimp Crangon spp. (primarily C. communis) and the 
stickleback Gasterosteus aculeatus against the reference toxicant sodium 
pentachlorophenate. The tests were performed in duplicate as 96 hour 
LC50's to generate toxicity curves. S values were not calculated due to 
a lack of partial survival data. Organism loading density, initial and 
final pH, salinity, temperature and oxygen were monitored, but not 
strictly maintained at in situ levels. 


Dredge spoil leachates were toxic to both organisms, but were 3.3 
times less toxic to Crangon spp. than Gasterosteus aculeatus. The ref- 
erence toxicant was 4 times less toxic to Crangon spp. Shrimp parasitized 
by Sylon hippolytes (a rhizocephalan cirripede which extracts the host's 
body fluids externally through the abdomen) were more sensitive than the 
normal population, but ovigarous females, especially in January, were 
less susceptible. Leachates from dredged material with a high fibre 
content appeared to be most toxic. However, oxygen demand and HS 
levels varied widely in the test solutions and did not approach in situ 
conditions. Although bioassay results did not correlate with chemical 
analysis of known toxicants including H»S, these two variables are so 
sensitive to handling procedures, as well as to the variable nature of 
the original substrates from which the samples were obtained, that the 
results of the toxicity tests should be interpreted with caution. 


4, Oxygen budget for Alberni Inlet 


In late 1976, the possibility arose of moving the approved dump 
site further down Alberni Inlet. In order to formulate an overal] 
assessment of the Alberni Inlet upper basin a contract was let to Seakem 
Oceanography Ltd. to outline the oxygen budget with special reference to 
the effect of dumping dredge spoil within the basin. Despite the annual 
variability of oxygen levels in the deeper water, and the lack of adequate 
data in some respects (current measurements for advection estimates, for 
instance) it was apparent that dumping does not affect the deep-water 
oxygen regime provided that the area covered by dredge spoil is not 
significantly changed. It was recommended that in situ oxygen determina- 
tions at the undisturbed sediment-water interface would give the best 
estimate of bottom oxygen uptake. 


5. Underwater coring techniques for areas with 


extensive wood debris 


In order to obtain an Ocean Dumping permit, the proponent is obliged 
to obtain core samples at the dredge site for analysis, and in a signifi- 
cant number of instances some difficulty is experienced in obtaining 
cores where wood waste has accumulated. A contract was let to B.H. 
Levelton and Associates Ltd. to investigate the availability of a suitable 
technique. This report is not, therefore, directly related to those 
discussed above. The required cores have a minimum dimension of 5 cm 
diameter, 5 m length, obtainable in waters less than 20 m deep. After 
extensive review of the requirements and the available techniques, the 
report concludes that two basic approaches have the greatest potential 
for meeting the sampling requirements: 


(a) conventional drilling with surficial sediment stabilization - 


-after initial stabilization of the organic surface mat by 
grouting, temporary consolidation or freezing, the mat is 
drilled and sampled by rotary or auger drilling techniques, 
preferably with a high speed sawing action. The underlying 
sediment is then sampled by down-hole thin-walled tube samplers 
with core retainers. 


-considerable success could be expected after perfection of 
the technique for organic stabilization. However, the method 
requires a well-anchored surface vessel and expensive equip- 
ment. 


(b) two component system 


-a vibrating piston corer or vibrocorer could be used to 
penetrate and sample the entire profile, using the largest 
practical core diameter. The surficial mat could be sampled 
by large diameter gravity or box corer if the first samples 
proved to be disturbed. 


-the vibrocorer alone would probably suffice in areas with 
minimal or small diameter debris. The method is more flexible 
and less costly than the former. 


Trials of these two methods are suggested. 


B. HEAVY METALS STUDIES 


The heavy metals study summaries are divided into mercury and 
general heavy metals subcategories. The mercury studies were performed 
on Howe Sound sediments while the heavy metals study originated from the 
Point Grey dumpsite. The studies conducted by the respective contracted 
consultants are as follows: ; 


13 Howe Sound sediment collection and analysis for mercury 
(Chemex Labs Ltd.). 


rae Mercury mobilization from resuspended dredge spoils in Howe 
Sound (Seakem Oceanography Ltd.). 


a7 Biotransformation of inorganic mercury to organomercurials in 
Mamquam Channel sediments (Willis, Cunliffe, Tait & Co. Ltd.). 


h, Heavy metals in marine benthic organisms at the Point Grey 
dumpsite (Cantest Ltd.). 


(i) Howe Sound Mercury Mobilization and Biotransformation 
Studies 


In 1965, FMC Canada Ltd. began production of chlorine and caustic 
at a plant located at the head of Howe Sound (Fig. 4). Use of the 
mercury cathode process resulted in a continuous loss of mercury both to 
the atmosphere and to the estuarine waters. 

No record of mercury losses was kept until 1970 when the first B.C. 
Pollution Control Branch licence was issued. Evidence from other chlor- 
alkali plants shows that a reasonable estimate for mercury loss was 
about 0.15 Kg/tonne of chlorine produced during that time period. Ata 
production rate of around 136 tonnes of chlorine per day, mercury releases 
were about 20 Kg/day. 


In 1970 highly elevated mercury levels were found in the indigenous 
benthic fauna of upper Howe Sound and, as a result, Environmental Pro- 
tection Service issued new and stringent effluent regulations to the 
chlor-alkali industry in 1972. 'Acceptable'! mercury discharge was 
decreased from 0.15 Kg/tonne Cly to no more than 0.007 Kg/tonne Clo. 


All losses were to be monitored daily and reported to Environmental 
Protection Service monthly. Actual daily losses (EPS, 1972) were found 
to be below allowed levels, often less than 0.5 g/tonne Cl5. Mercury 
losses, therefore, have been decreased from 20 Kg/day to about 0.07 
Kg/day since 1972. 


Despite a dramatic reduction in effluent mercury discharge, high 
sediment mercury levels were stil] being recorded in 1973 adjacent to 
the FMC outfall and in deep water 4 km to the south (Thompson and McComas, 
1973). The following studies were therefore initiated to further monitor 
sediment mercury levels in Howe Sound, determine the likelihood of 
mercury mobilization by sediment dredging and dumping activity, and 
examine mercury biotransformation by Howe Sound benthic microbiota. 


1. Howe Sound sediment collection and analysis for mercury 


Sediment cores were taken by Chemex Labs. Ltd. at 29 stations, 
manually on tidal flats adjacent to the FMC chlor-alkali plant and 
remotely in the Squamish River, Howe Sound and Georgia Strait (Fig. 4). 


Sediments located above the FMC plant and below in Howe Sound and 
Georgia Strait were uniformly low in mercury at levels generally below 
0.1 ug/g dry weight. A region of buried mercury was twice measured at 
Watts Point, 5 km south of FMC beneath 4 cm of cleaner sediment. Other 
"hot spots'' may exist in Howe Sound as sampling in this area was sparse. 
In the vicinity of the FMC plant at the Squamish estuary mercury levels 
were elevated, frequently above 1 ug/g dry weight to an extreme of 8 
ug/g off the FMC loading dock. A mercury loading profile for each of 
the four sampling regions is shown in Fig. 5. Mercury levels were 
always found to increase from the west to east shore, likely a result of 
current and bottom sediment flow patterns. 


2. Mercury mobilization from resuspended dredge spoils 


in Howe Sound, B.C. 


Mercury laden sediments taken in the previous study around the FMC 
plant in Squamish estuary were suspended in seawater and monitored for 
mercury release into the water. A rapid release of up to 30% of the 
bound mercury was measured directly after suspension. Most of the 
mobilized mercury recombined with the sediment after 24 hours (see Fig. 
6). The magnitude and rate of release was greatest at low pH and high 
salinity. 


In a static release experiment, mercuric chloride solution was 
injected 10 cm below the sediment-seawater interface of a Howe Sound 


sediment core. 96% of the mercury migrated out of the core, suggesting 
that binding agents (to adsorb, precipitate or complex the Hg ion to the 
sediment) were absent. 


In situ mercury mobilization in Squamish estuary sediments was 
briefly examined and shown to oscillate with the tides to 10-20 times 
Howe Sound background level. 


Prediction of mercury mobilization from dredge spoil would depend 
on the ionic strength, pH, salinity and organic content of seawater and 
the particulate structure of the sediment. It is suggested that steady 
state release of mercury from Howe Sound sediment might range from 100 
to 1000 ug/g dry weight with 1% of the bound mercury being remobilized 
by dredging. The net result would be a redistribution of less concen- 
trated mercury over a larger area. 


3. Biotransformation of inorganic mercury to organomercurials 
in Squamish estuary sediments 


The degree of methylation of mercury by bacteria in Howe Sound 
sediments was monitored by Willis, Cunliffe, Tait & Co. Ltd. High levels 
of both mercurials were measured around the FMC plant and Woodfibre 
pulp mill, particularly in the latter case 10-12 cm below the sediment 
surface. Methylmercury levels generally comprised less than 1% of the 
total mercury present. 


Sediment samples incubated in the lab were spiked with 10 and 100 
ug/g of mercury and the rate of methylation observed (Figs. 7 and 8). 
When 10 ywg/g mercury was added (Fig. 7) methylation rapidly increased 
until a maximum quasi-steady state was reached at 10 days. After 25 
days incubation methylmercury levels dropped, possibly by breakdown. 
Production occurred in the absence of oxygen, albeit in lower quantity. 
With the addition of 100 ug/g of mercury (Fig. 8) methylation was in- 
creased but not in proportion to the quantity of substrate available. 
This may be due to a degree of toxification of the bacteria or indicate 
that a production maximum was reached. 


A comparison with literature of worldwide sources indicated that 
Howe Sound sediment was comparable in methylating ability. It is 
apparent that methylating bacteria are a pathway for mercury transfer 
from sediments to the marine food web. 


(ii) Heavy Metals in Marine Benthic Organisms at the Point 
Grey Dumpsite 


The Point Grey dumpsite (Fig. 9) is the largest dredgeate disposal 
area in Canada. Active since 1969, the 5 km? area serves disposal from 
the Fraser River North Arm, Vancouver Harbour and adjacent areas. 
Dredgeate from the False Creek area was known to contain heavy metals 
and a study was instigated by Can Test Ltd. to examine the transfer into 
benthic organisms of zinc, copper, lead, chromium, cadmium and mercury. 


The holothurian Molpadia tntermedia was selected for tissue analysis 
because of its relatively large size and abundance. Organisms were 
collected by Smith-McIntyre grab from the contaminated northeast quadrant 
of the dumpsite (Fig. 9) for comparison with organisms of uncontaminated 
Georgia Strait sediment. 


Ectoderm and muscle strips were sampled for heavy metals content, 
although the latter tissue was preferred for analysis as it was less 
likely to be contaminated by sediment. 


Insufficient sample precluded analysis for mercury. Results for 
the other 5 heavy metals were variable and because too few test organisms 
were available in the control area, statistical analysis could differen- 
tiate no significant difference in heavy metals content between the 
Point Grey dumpsite and Georgia Strait organisms. 
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IV. FIGURES 


|. Grab, core, wood borer and dredge sampling stations in the upper basin 
of Alberni Inlet, B.C. 


2. Dendrogram generated by cluster analysis of grab samples from Alberni 
inlet, B9Ge 


3. Biotic provinces as deduced from cluster analysis in Fig. 2. 
4. Coring stations for sediment mercury analysis, Howe Sound, B.C. 


5. Depth profiles for mercury in four representative cores taken in 
Fig. 4. 


6. Rate of mercury release from submerged Howe Sound sediment. 


7. Time course of methylmercury production in Howe Sound sediment spiked 
with 10 ug/g mercury. 


8. Time course of methylmercury production in Howe Sound sediment spiked 
with 100 ug/g mercury. 


9. Grab sampling stations at the Point Grey dumpsite for analysis of 
heavy metals in Molpadia intermedia. 
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Fig. 1. Grab, core, wood borer and dredge sampling stations in the upper 
basin of Alberni Inlet, B.C. 
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Fig. 3. Biotic provinces as deduced from cluster analysis in Fig. 2. 
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Fig. 4. Coring stations for sediment mercury analysis, Howe Sound, B.C. 
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Mercury Profiles: Howe Sound Sediments 
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y. OCEAN DUMPING WORKSHOP RECORD 


(Institute of Ocean Sciences, Patricia Bay, Sidney, B.C., 
May 30 and 31, 1977) 


The Ocean Dumping Workshop was held on May 30 and 31, 1977 to 
discuss the 1976-77 contract reports and review current studies. New 
topics of research were formulated and discussion generated on pathways 
for future ocean dumping impact assessment. 


A. WOOD WASTE STUDIES (May 30, 1977) 


Present: Dr. R. Brinkhurst (OAS), Mr. B.De L.Boom (Seakem), Dr. J. 
Davis (FM), Dr. G. Vigers (EVS Consultants), Mr. R. Smith 
(OAS), Dr. H. Rogers (FM), Dr. P. Thomas (Econotech Services 
Ltd.), Dr. P. Nasmyth (OAS). Mr. W. Bell (OAS), Dr. M. Waldi- 
chuk (FM), Mr. R. Hoos (EPS), Ms. J. Landucci (EPS), Mr. D. 
Paton (OAS), Dr. R. Macdonald (OAS), Dr. E. Anderson (Dobrocky 
SeabectiaeMee Db. Potter, (Willis, Cunliffe, latty, and Dre Cc? 
Levings (FM). 


Dr. Rogers opened discussion by reviewing the terms of reference 
for the contract with Econotech, which addressed itself to (a) the acute 
effects of dumping wood waste, (b) analyses of field samples from Alberni, 
in support of biological sampling. Discussions and comments were as 
fol lows: 


In spite of extensive wood waste dumping in years past, according 
to results from grab sampling, there has been no noticeable increase in 
fibre content around the dump site. This may be because dumping of 
inorganic material (gravel, sand) has resulted in a ''club sandwich! 
situation or because wood fibre disperses completely when dumped. Since 
0» uptake is very dependent on fibre content, it was suggested that a 
(visual?) test for fibre be included as a criterion for dumping permits. 
Fibre content was felt to be as least as important as the ''l0% volatile 
solids'' rule (Levings, Brinkhurst, Waldichuk). 


Some concerns were raised regarding the design of the lysimeter 
work: (1) no replication was employed, (2) arguments about field vs lab 
approaches. In defence of the lysimeters, the correspondence between 05 
uptake measured in them and in situ respiration data was noted. The 
lysimeter work was compared to bioassays, where static, partial replace- 
ment, and flow-through techniques can be employed. The decision to use 
one or the other depends on questions asked and resources available. 
Chemical measurements in overlying vs interstitial water required quite 
different approaches, and in order to determine which direction further 
chemical studies should take, a re-assessment of biological impact is 
required - are we interested in infauna or epifauna? (Davis, Thomas, 
Rogers). 
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Dr. Davis introduced a presentation of results of the bioassay 
work, which tested the toxicity of "effluents'' from lysimeters at Econotech. 
Standard protocols were followed wherever possible but arbitrary decisions 
were required at several points especially when attempting tests for 
sulfide toxicity with species requiring moderate levels of dissolved 
oxygen. Dr. G. Vigers (EVS Consultants) then presented results of the 
bioassay contract. 


Results were of mixed quality but did show that sediments from 
dredge sites in the upper Alberni Inlet basin were toxic to shrimp 
(Crangon sp., primarily C. communts) and stickleback (Gasterosteus aculeatus). 
Because of the difficulties in learning to use shrimp for marine bioassays, 
a return to ''standard'' species (rainbow trout) was advocated. Extensive 
European experience with Crangon crangon was described and found lacking 
in definitive information on various test regime variables (dissolved 
oxygen, pH, temperature, loading density, sex and parasitism, for example). 
Because of the chemical uncertainties in the work the decision to use a 
reference toxicant was applauded (Brinkhurst, Waldichuk, Thomas). 


Dr. Levings introduced the general scheme of contract research 
dealing with effects of spoil disposal on benthic communities in Alberni 
Inlet. The contract also provided for collection of field samples used 
in the chemical and bioassay work (see above). Part of this research, 
which was jointly planned with Dr. Brinkhurst, involved measurements of 
sea-bed respiration (communi ty metabolism). A contract to prepare a 
tentative oxygen budget (based on existing data) for bottom waters of 
Alberni was prepared by Seakem Oceanography Ltd. The Seakem contract 
was let in response to a proposal, identified in December 1976, to move 
the dump site to Nahmint Bay, presumably to achieve better dilution of 
the oxygen-demanding dredge spoils. 


Results were then presented by Dr. E. Anderson representing Dobrocky 
Seatech Ltd. and Mr. B. deL. Boom representing Seakem. The presentations 
were supplemented by underwater photographs at the dump site, obtained 


as part of the required monitoring programme conducted under the auspices 
of MacMillan-Bloedel. 


A number of issues were raised concerning the field studies at 
Alberni. It was noted that community respiration at low ambient oxygen 
levels should be viewed with caution, as there is a functional response 
between 05 availability and respiration. In Alberni, where oxygen 
values vary seasonally for natural reasons, temporal changes in community 
respiration would be expected, and should be considered in any budget. 
Comparisons were made with relative effects of oxygen demand of log boom 
debris vs dump site sediments, considering the vast acreages of log 
debris in the inlet. Large chunks of wood would not be expected to have 
great O05 demand because of surface to volume relationships, however. 

The usefullness of BOD; measurements was questioned, especially as this 
measurement has been withdrawn as standard method. Measurement of 05 
change using flux in redox potential was Suggested as an alternative 
technique (Davis, Hoos, Macdonald, Waldichuk) . 
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Results of monitoring studies conducted by MacMillan-Bloedel as a 
requirement for their dumping permit were reviewed by Mr. Hoos. The 
underwater photos showed that the number of burrows (presumably created 
by infaunal benthos) was reduced in the vicinity of the dump site. 
These observations were corroborated by independent observations made by 
EPS personnel from the Pisces IV submersible. There was no significant 
difference between BOD; measurements from material cored before and 
after dumping, nor in percent volatile solids. There was a slight 
reduction in dissolved 05 in bottom waters but once again this was not 
statistically significant (data resulting from the monitoring programme 
were stored in RODAC files). 


The day's proceedings were rounded off by Dr. Brinkhurst, who con- 
cluded (in the form of a ''challenge'') that there was no evidence of 
severe environmental damage at the present Alberni dump site - at least 
not enough to merit moving the disposal area to Nahmint Bay. It was 
pointed out, however, that the new permit allows for greater range in 
the nature of disposal material. Have we adequately addressed this 
problem in a predictive sense? Most present thought not, and the consensus 
was that Alberni should be used as a site for experiments to try and 
improve our predictive tools. 


Discussion ensued on how predictive capability might be improved. 
Dr. Waldichuk thought that differences in productivity had to be assessed 
at dumpsites. Drs. Brinkhurst and Levings agreed but pointed out that 
marine ecosystems are complex and measuring productivity of the dominant 
benthos may not provide data on the quality of the production, i.e. 
which resource is the energy flowing through? Ecosystem studies were 
advocated - techniques suggested included laboratory microcosms, CEPEX 
bags, artificial substrates set out in the field, and full-fledged field 
experiments. Oxygen budgetting or models involving oxygen flux were 
also advocated as useful predictive tools. They also noted that com- 
munity analyses, except for the concepts of indicator species and/or 
assemblages, had limited predictive value, but were useful in monitoring. 
At Alberni and elsewhere the amount of ''background noise'' in the com- 
munity (e.g. natural, seasonal change in community structure) needs to 
be assessed before a proper benthic monitoring programme can be established. 


Some discussion involved future work at Alberni that should be the 
responsibility of MacMillan-Bloedel. Most participants felt that more 
work by the company should be requested only if the company proposes 
a major change in dumping strategy. Dr. Waldichuk pointed out that the 
company could not be expected to address general or basic questions such 
as how does the benthos at dump sites relate to commercial species? Dr. 
Brinkhurst questioned whether RODAC should fund studies on this topic, 
as it could be viewed as a ''pure Fisheries'' role. 
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B. HEAVY METALS STUDIES (May 31, 1977) 


Present: Dr. R. Brinkhurst (OAS), Dr. B. deL. Boom (Seakem), Mr. R. 
Hoos (EPS), Mr. D. Paton (OAS), Mr. B. Potter (Willis, Cunliffe 
Tait), Dr. R. Macdonald (OAS), Ms. J. Landucci (EPS) Olay Pt 
Waldichuk (FM), Dr. E. Anderson (Dobrocky Seatech), Dr. W. 
English (Plumper Products), Dr. C. Levings (FM) and Mr. R. 
Smith (OAS). 


Dr. Macdonald opened the day's proceedings with a report on the 
data screening exercise performed by Seakem Ltd. with information from 
the Point Grey dumpsite (obtained in January 1976). A cursory review of 
the data showed no marked changes from results reported in last year's 
workshop. Dr. Brinkhurst suggested that the data be published, even in 
raw tabular form, so that others could use them. An enquiry was directed 
to Dr. Wong on this matter. 


Mr. Paton reported on the heavy metal analyses conducted with 
muscle tissue from Molpadia intermedia (sea cucumber) from the Point 
Grey dumpsite and a control area (Can Test Ltd.). The material was 
collected in a joint cruise (Drs. J.A.J. Thompson and C.D. Levings) to 
the Strait of Georgia in March 1976. Further sampling is necessary to 
provide enough material for adequate statistical analyses. 


Dr. Macdonald reported on contracts dealing with: (a) mercury 
levels (inorganic and organic forms) from field surveys in Howe Sound 
(Chemex Ltd.), (b) mobilization of mercury from sediments (laboratory 
studies and field work at Squamish (Seakem). Mr. Paton reported on 
biotransformation studies of inorganic mercury in estuarine sediments 
(WiTTIis, Cunlitfe and Tait). 


Discussion and commentary on the chemical work was limited. A 
concern was noted regarding bioaccumulation of mercury in organisms, even 
though the ''conversion efficiency'' to methylmercury was low. A recent 
FM report by Harbo and Birtwell was referred to. Two major issues 
regarding interpretation of the field chemical data were raised: 


(1) what is the burial rate of contaminated sediments in Howe Sound? 


(2) aliasing problems re sampling over tidal cycles. 


cy OTHER PROJECTS (May 31, 1977) 


A training manual being prepared by a contract worker was reported 
by Mr. Hoos to be in draft form awaiting further revision. The report 
contains a review of the Ocean Dumping Control Act (including interna- 
tional implications), procedures for sample collections in legal cases, 
and guidelines for the conduct of inspectors. 


Mr. Smith presented a feasibility study made by Canadian Aircraft 
Products for obtaining benthic cores from the submersible Pisces IV. A 
rack of 6'' cores, driven into sediment by electric motors, was proposed 


a) 


as the best method. Design and fabrication costs were estimated at 
$30,000. 


A review of coring techniques for sediments rich in wood debris was 
made by B.H. Levelton and Associates but was not available at the time 
of the workshop. Recommended coring apparatus and methods are summarized 
in Section Il of this report. 


D. CONCLUSIONS AND RECOMMENDATIONS 


The remainder of the Workshop was a free-wheeling discussion on 
topics for new work. Concern was expressed about water column effects 
and landfill problems (an alternative to ocean disposal) by=DrasEng)ish. 
Dr. Waldichuk felt that food chain effects should be investigated more 
thoroughly, especially the impact of dumping on calanoid copepods 
overwintering in deep waters of the Strait of Georgia. A basic question 
here is: is deeper better? or is dilution the solution? Mr. Hoos enquired 
about dredging effects and regulations on dredging vs ocean dumping. 
This issue presents special conflicts since the companies involved in 
dumping are often dredging. 


The workshop closed with a request from Drs. Brinkhurst and Waldichuk 
that the Technical Sub Committee meet to propose studies for funding in 


1977-76. 


Ae 
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APPENDICES 


APPENDIX 1. 1976-77 CONTRACT REPORTS 


A. Wood Waste Studies 


The effects of dumping dredge spoils containing wood debris on 
benthic communities in Port Alberni, B.C. 


Scientific Authority - C.D. Levings (PEI) 
Contractor - Dobrocky Seatech Ltd. 
130 Kingston Street 
Victoria, B.C. V8Vv 1V4 $32,130 


A study of the characteristics of Alberni Inlet dredge spoils 
rich in wood waste and the predictive value of pre-dump analyses. 


Scientific Authority -  H. Rogers (PEI) 


Contractor - Econotech Services Ltd. 
852 Derwent Way 
Annacis Island 
New Westminster, B.C. $11,070 


Study of the toxicity of leachates from dredge spoils containing 
wood waste. 


Scientific Authority - J. Davis (PEI) 
Contractor = EVS Consultants Ltd. 
204 Blue Mountain Street 
Coquitlam, B.C. V3K 4HI ees» ee WY, 


An oxygen budget for the bottom waters of Alberni Inlet. 
Scientific Authority - C.D. Levings (PEI) 
Contractor - Seakem Oceanography Ltd. 


560B Alpha Street 
Wictoria, B.C: $ 2,000 
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Investigation of underwater coring techniques for areas with 
extensive wood debris. 


Scientific Authority - G.R. Smith (OAS) 
Contractor - B.H. Levelton & Associates, Ltd. 
1755 West 4th Avenue 
Vancouver, B.C. V6J 1M2 $ 8,000 


Photographic documentation at selected dump sites (project carried 
over from 1975). 


Scientific Authority - C.D. Levings (PEI) 
Contractor== Dobrocky Seatech Ltd. 
130 Kingston Street 
Victoria, B.C. V8V 1V4 Sila OU 


B. Heavy Metals Studies 

Howe Sound mercury mobilization study: sediment collection and 
analysis. 

Scientific Authority - C.S. Wong (OAS) 

Contractor - Chemex Labs Ltd. 


212 Brooksbank Avenue 
N. Vancouver, B.C. V7J 2Cl $ 4,762 


Core samples from Mamquam Channel. 


Scientific Authority -  R. Hoos (EPS) 
Contractor - B.C. Research 
3650 Westbrook Crescent 
Vancouver, B.C. S$) 1/2650 


Study of mercury mobilization from resuspended dredge spoils in 
Howe Sound. 


Scientific Authority - C.S. Wong (OAS) 
Contractor - Seakem Oceanography Ltd. 


560B Alpha Street 
Victoria, Bet. $21,514 
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* Study of biotransformation mercurials in estuarine sediments. 


Scientific Authority - 


Contractor - 


J.A.J. Thompson (0AS) 


WLLEES,. Cunliffe, Taiteds Gaeqdstd: 
827 Fort Street 
Victoria, B.C. V8W 1H6 $ 8,900 


Study of heavy metals in marine benthic organisms (Molpadta 
intermedia) at Point Grey Dumpsite. 


Scientific Authority - 


Contractor - 


Evaluation of additional 
Scientific Authority - 


Contractor - 


C. Other Projects 


J.A.J. Thompson (OAS) 
Can Test Ltd. 


1650 Pandora Street 
Vancouver, B.C. V5L 1L6 $.2).1.00 


data from Point Grey Dumpsite. 
C.S. Wong (OAS) 
Seakem Oceanography Ltd. 


560B Alpha Street 
Victo piace Buc. $12,550 


Ocean Dumping Training Manual. 


Scientific Authority - 


Contractor - 


R. Hoos (EPS) 


Valerie Bradshaw 
1310 Cypress H. 
Vancouver, B.C. $ 4,500 


Design of a benthic corer for Pisces IV. 


Scientific Authority - 


Contractor - 


G.R. Smith (OAS) 


Canadian Aircraft Products 
261 Viscount Way 
Richmond, B.C. 925.590 


29 


Ocean Dumping Models and Technology. 


Scientific Authority - D. Farmer (OAS) $ 3,000 
TOTAL: $116,820 


* Summarized in this report. 
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APPENDIX 2. 1977-78 CONTRACTS. 


A. Biology 
Ref. DSS File No. O8SS. KF833-7-1210 $27,000 


Marine biological sampling and observations of temporal changes in 
benthic communities and benthic respiration at a dump site in Port 
Alberni. 

Scientific Authority - C.D. Levings (PEI), R.O. Brinkhurst (OAS) 


Contractor = Beak Consultants Ltd. 


Contract Amendment to 0SS76-02122 
RN KF832-6-0873-FC, 2-03-3140-711-0432 5 64200 


(Addition to 1976-77 contract to study leachates from dredge spoils 
containing wood waste.) 


Additional sampling and analysis required. 
Scientific Authority -  H. Rogers (PEI) 


Contractor - Econotech Services Ltd. 


B. Chemistry 


Ref. DSS File Nos O8SS_ KFPO33"7=127 1 $ 9,000 


Collection and analysis of seawater and undisturbed sediment cores 
in Alberni Inlet. 


Scientific Authority -  R.W. Macdonald (OAS) 
Contractor - Chemex Labs. Ltd. 
Ref. DSS File No. O8SS. KF833-7-1269 $ 5,500 


Variability in analytical results on dredged spoils and marine 
sediment in connection with the validity of presently prescribed criteria. 


Scientific Authority -  R.W. Macdonald (OAS) 


Contractor - Chemex Labs. Ltd. 


Ref. 


3) 


DSS File No. O8SS. KF833-7-1277 $ 4,000 


Analytical support for a study of mercury biotransformation in 


anoxic estuarine sediments. 


Ref. 


Ref. 


west 


Scientific Authority - J.A.J. Thompson (0AS) 

Contractor - Willis, Cunliffe, Tattwe*Co! Led: 

C. Physics 

DSS File No. O8SS. KF833-7-1367 $22,000 


Oxygen budget studies in Alberni Inlet. 
Scientific Authority -  W.H. Bell (OAS) 


Contractor - Dobrocky Seatech Ltd. 


D. Administration 


DSS File No. O8SS. KF832-7-1004 36200 


To review and record activities relating to ocean dumping on the 


coast. 
Scientific Authority - R.O. Brinkhurst 
Contractor - K.E. Conlan 


E. Additional Studies 


Carryover from 1976-77 fiscal year 5135350 


TOTAL: $83,250 


EPS 


FM 


OAS 


PEI 
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APPENDIX 3. LOCATIONS OF SCIENTIFIC AUTHORITIES 


Environmental Protection Service 
Kapilano 100, Park Royal . 
West Vancouver, B.C. V/T 1lA2 


Water Quality Division 

Habitat Protection Directorate 
Fisheries and Marine Service 
Vancouver, B.C. 


Institute of Ocean Sciences, Patricia Bay 
Department of Fisheries and the Environment 
9860 West Saanich Road 

Sidney, B.C. V8L 4B2 


Pacific Environment Institute 

Department of Fisheries and the Environment 
4160 Marine Drive 

North Vancouver, B.C. V6V 1N6 
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